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FOREWORD 


Most  biologists  can  readily  think  of  references  and  organisms  that  have  or  can  influence  their 
environment.  Fishes,  such  as  the  electric  ray  (Torpedo,  Narcine).  electric  skate  (Raia).  electric  eel 
Electrophorus),  American  knife  fish  (Gymnotus),  closely  related  Eigenmanni  andSternopygus.  Mormyrids 
(Gnathonemus,  Mormyrusf ,  the  Nile  catfish  (Malnpterus)  and  the  stargazer  (Astroscopusl  all  can 
produce  varying  degrees  of  electrical  impulses  that  stun,  kill  or  attract  other  organisms  to  them  as 
potential  food.  Many  are  familiar  with  the  growing  realization  that  the  waters  of  the  world  are  a  noisy 
place.  Porpoises,  grunts,  trigger  fishes,  catfishes,  toadfishes,  snappers,  snapping  shrimp  and  even 
seahorses  are  beeping,  grunting,  tooting,  chattering  or  snapping  a  crescendo  of  noise  at  passing  objects 
either  as  defense  mechanisms,  a  courting  ritual  or  as  a  means  of  food  gathering.  Familiar  also  are 
the  glows  that  emit  from  jellyfishes  (Liriope,  Obelia,  Cyanea,  Aurelia)  Ctenophora  (Mnemiopsis). 
luminescent  squid,  Ectoproct  Dryozoans,  annelids,  brittle  starfish,  lantern  fishes  (Myetophids),  wide 
mouths  (Stomiatoids),  sharks,  deep-sea  anglers  (Ceratioids)  and  rattail  fishes  (Macrurids).  Whether 
this  luminescense  is  used  to  dazzle,  attract  or  confuse  its  enemy  or  prey,  a  soft  white  light  from  these 
sources  glows  from  the  surface  of  our  waters  down  to  a  known  depth  of  two  and  one-half  miles 
(Galatheathuana  axell). 


Few  researchers  consider  the  reverse  aspect  of  the  results  of  the  effects  of  various  external 
forces  on  aquatic  organisms.  What  effects  do  electricity,  explosions,  light,  magnetism,  radiation  and 
sound  have  on  aquatic  organisms  whether  in  salt  or  fresh  water?  What  species  have  been  studied  and 
how  do  they  react  to  such  stimulae  ?  These  questions  are  the  basis  of  this  bibliography.  Its  scope  is  broad 
to  encompass  all  groups  of  aquatic  organisms  so  studied  in  the  world's  waters.  In  spite  of  the  oddityto 
most  biologists  of  such  an  approach  awealth  of  information  was  uncovered  and  is  presented  herein. 
I  have,  because  of  the  broad  nature  of  this  bibliography,  undoubtedly  missed  many  references  that  exist 
on  some  group  of  animals  or  species.  This  is  a  beginning  that  can  be  made  more  complete  in  the  future. 
Many  "weighty"  decisions  had  to  be  made:  was  it  an  effecting  agent,  was  the  species  aquatic,  etc. 
Such  influences  as  chemicals,  pollutants  and  temperature  are  obviously  omitted  as  they  are  enormous 
bibliographic  giants  in  themselves.  I  bear  full  responsibility  for  inclusion  or  exclusion  of  certain 
references  in  this  list.  Your  additions  and  suggestions  will  be  most  welcome. 


A  task  of  this  order  could  not  have  been  performed  without  the  generous  efforts  and  support  of 
many  people.  To  mention  a  few,  thanks  are  due:  Dr.  Sidney  Galler,  Head  Biology  Branch,  and  his 
aide  Mrs.  Helen  Hayes,  Office  of  Naval  Research,  for  so-iport  of  this  project;  Dr.  L.  Eugene  Cronin, 
Director,  Maryland  Department  of  Research  and  Education,  for  making  my  time  available  to  complete 
this  study;  Drs.  Mary  Sears  and  Boat  wick  Ketcham  of  Woods  Hole  Oceanographic  Institute  for  biblio¬ 
graphic  assistance;  Mr.  Halstead  Wells,  visiting  student  of  the  Antioch  College  Cooperative  Student 
Program,  Yellow  Springs,  Ohio,  for  assisting  with  the  design  and  executing  the  c^ver  drawing;  the 
tireless  work  of  Mrs.  Gloria  Lankford  for  having  the  monumental  task  of  deciphering  the  hundreds  of 
handwritten  reference  carda  and  patiently  expediting  the  completion  and  final  typing  of  the  manuscript; 
and  finally  the  many  libraries  and  librarians,  too  numerous  to  mention,  who  searched  diligently  to 
uncover,  obtain  or  make  available  the  references  cited  in  this  bibliography.  Without  the  efforts  of  all 
these  people  or  agencies,  this  report  would  still  be  in  ita  Infancy.  To  all  my  heartiest  thanka  tor  their 
interest  and  aid. 


Maryland  Department  of  Research  and  Education 


Frank  J.  Schwarts 
January  1,  1961 
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Shocking  fish  in  Hungary  is  s  recent  fish¬ 
ing  development. 

in  combination  with  an  electrical  field 
with  good  results  and  catches  of  fish. 

69 

_ .  1953.  Fresh  water  electrical  fishing 

experiments.  Comm.  Fish.  Rev.  15(3):S0. 

56 

_ .  1952.  Method  for  electric  catching  of 

salt  water  fish.  Atl.  Fisherman  32(12): It, 

A  discussion  of  shockers  and  their  effects 
on  animal*  in  fresh-w«tsr. 

36-39. 

70 

_ .  1953.  Experimenting  with  electrical 

57 

_ .  1952.  Atomic  fish  magnet.  World 

Fishing  (London)  1(2):  51. 

The  use  of  an  electrical  field  acts  as  a 

fishing.  Atl.  Fisherman  J4(3):2 6. 

The  effects  of  electrical  fields  os  flab 
sre  discussed. 

"magnet"  in  directing  fish  movements, 
especially  salmon. 

71 

_ .  1953.  Electrical  control  of  fish  move¬ 
ments.  Engineering  (London)  175(4542):  203. 

56 

.  1952.  Electro-fishing  opens  to  com¬ 
mercial  fisheries.  Can.  Flshsrman39(3):14. 

A  general  article  oa  electro-fishing. 

Since  fish  react  to  an  electrical  current. 

their  movements  can  be  controlled  easier, 
especially  near  obstructions. 

59 

.  1952.  Testa  on  electro-fishing.  All. 
Fishermen  33(6):8. 

Discusses  electro-fishing  as  an  easy 
means  of  fishing. 

72 

_ .  1953.  Export  of  electrlcat  tuna-fishing 

units  planned.  Comm.  Fish.  Rev.  15(11): 
50-51. 

Discussed  use  of  electric  fly  to  catch  tuna. 

73  _ .  1953.  Fishing  by  electricity.  Fish 

Trades  Gaz.  (London)  (3663):27. 

Fresh-water  shocking  of  pike  and  bream 
are  possible  with  electric  shockers. 

74  _ .  1954.  Electric  fishing  in  fresh  water. 

Fish.  Newsletter  (Australia)  13(1):9. 

Australia  now  finds  fishing  is  made  easier 
by  means  of  shocking. 

75  _ .  1954.  Electrical  diversion  weir  proves 

practicable  at  Entiot.  Prog.  Fish  Cult. 
16(4):152. 

Salmon  and  steelhead  trout  are  diverted 
at  Entiot  by  electrical  fields. 

76  _ .  1954.  Electrical  diversion  weir  proves 

practical  for  salmon.  Comm.  Fish.  Rev. 
16(11):40. 

Chinook  salmon  are  diverted  by  electrical 
fields. 

77  _ .  1954.  Reproduction  of  fish  subjected  to 

electric  current.  Prog.  Fish  Cult.  16(3):130. 
Larf  -  mouth  bass  were  not  rendered  ‘.er- 
ile  by  electro  shocking  in  a  strip  mine  pond. 

78  _ .  1955.  Essai  d'une  pompe  a  poisson 

cotnbinei  avec  un  syst^me  electrique  pour 
attirer  etguiderles  pisces.  La  peche  Mari¬ 
time,  la  peche  lluviale  et la  pisiculture 
34(929): 947.  (In  French). 

This  paper  discusses  the  positive-negative 
orientation  of  fish  in  an  electrical  field. 

79  _ .  1955.  A  direct-current  fish-shocking 

technique.  Prog.  Fish  Cult.  17(1):75. 

The  use  of  a  direct  current  shocker  and 
its  effects  on  fish  are  discussed. 

80  _ .  1955.  Progress  made  in  developing 

electrofishing  for  tuna.  Prog.  Fish  Cult. 
17(11):  38. 

Yellowfin  tuna  are  easily  captured  when 
fishing  with  electric  hooks. 

81  _ .  1956.  Norweau precede  de  peche  4lec- 

trique.  La  peche  Maritime,  la  peche  fluviale 
et  la  pisiculture.  Translated  from  Rybnoe 
Khozjaistvo  (Fundamentalna'a  Biblioteca 
SSSR  Ul.  Frunze  11,  Moscow  ).  No.2. 
(In  Russian). 

A  discussion  of  effects  of  direct  current  on 
fishes. 

82  _ .  1956.  Electrical  weirs  to  control  sea 

lampreys  must  remain  in  operation  eight 
years.  Comm.  Fish.  Rev.  18(8):27. 

Reduction  of  sea  lampreys  is  believed 
possible  by  means  of  an  electrical  f  ice- 
weir. 

83  _ .  1956.  Electronic  devices  utilized  in 

fishing  research  and  management.  Comm. 
Fish.  Rev.  18(8):  19-22. 

Salmon  and  sea  lamproy  movements  are 
tracked  by  electrical  transmitting  devices 
attached  to  the  fish. 


84  _ .  1956.  Fischfang  mit  elektrizitat. 

Deutsche  Fischerei  Zeitung  (Dresden,  West 
Gennany)  (11): 352.  (In  German). 

Salmon  are  readily  caught  by  use  of  elec¬ 
tric  currents. 

85  _ .  1956.  Means  of  tracking  individual  fish. 

Prog.  Fish  Cult.  18(4):  192. 

Fish  were  tracked  by  a  signal  transmitting 
device  attached  to  the  fish  near  the  dorsal 
fin. 

86  _ .  1956.  New  techniques  in  ocean  elec  re- 

fishing  developed.  Comm.  Fish.  Rev. 
18(12):32-33. 

A  discussion  of  effects  of  electrical  fields 
and  oceanic  fishing. 

87  _ .  1957.  Use  of  electric  fish  diversion 

weirs  at  northwest  salmon-cultural  stations. 
.U.  S.  Bur.  Sport  Fish  and  Wildl.  Region  (1) 
Pacific,  Portland,  Oregon,  31  pp. 

Migrating  salmon  are  diverted  by  means 
of  electrical  weirs. 

88  _ .  1958.  Electrical  fishing  gear  has  good 

potential.  Nat.  Fisherman  3(9):9-10,31. 

A  general  article  on  aspects  of  electrical 
fishing. 

89  _ .  1958.  Vorschriften  fur  die  Errichtung 

undden  Betrieb  von  elektrofischereianlogen 
in  Binnengewassem.  (Regulations  for  the 
installation  and  operation  of  electrical  fish¬ 
ing  gear  in  fresh  water  areas).  Allgemeine 
Fischerei  Zeitung  (Munich,  West  Germany), 
83(15):  293 .  (In  German). 

A  number  of  fish  species  are  affected  by 
electrical  shockers. 

90  _ .  1960.  Electric  mid-water  trawl. 

Trade  News  13(3):10,13. 

Electric  fields  will  attract  a  fish.  Fore 
part  of  trawl  is  wired  and  the  idea  is  that  it 
will  be  selective  by  size  and  species  of  cod. 

91  _ .  1960.  Push  the  button -the  fish  is  dead. 

Can.  Fisherman  47:17. 

Electric  harpoons  are  u  s  e  d  to  catch 
swordfish. 

92  _ .  1960.  Push  the  button  -  the  fish  is  dead. 

Comm.  Fish.  Rev.  13(11):3. 

Review  of  91. 

93  Applegate,  V.  C. ,  P.  T.  Macy  and  V.  E.  Har¬ 

ris.  1954.  Selected  bibliography  on  appli¬ 
cations  of  electricity  in  fishery  science. 
U.S.Fish  ft  Wildl.  Serv. ,  Spec.  Sci.  Rep.. 
127:1-55. 

A  bibliography  of  uses  of  electricity  in 
biology,  especially  fishes. 

94  _ ,  B.  R.  Smith  and  W.  L.  Nielsen. 

1952.  Use  of  electricity  in  the  control  of  sea 
lampreys:  electromechanical  weirs  and  traps 
and  electrical  barriers.  U.S.  Fish  ft  Wildl. 
Serv.,  Spec.  Sci.  Rept.  92:1-52. 
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95  Arnold,  I.  N.  1931.  Kak  ispol/zovat/ozera  i 

prudy  v  kolkhozakh.  Gosurdarstvennoe  lzda- 
tel'stvoSel'sko-K  Hoziaistvennoi  i  Kolkhozno- 
Koolenationoi  Litervatury  (Selkolkhozgiz), 
Leningrad,  pp.  88-91. 

Use  of  electrical  fishing  in  Russia. 

96  _ .  1933.  K  praktike  primeneniia 

elektrolova  (On  the  practice  of  electrofish¬ 
ing)  .  Izvest  ia  vses j  iuzogi  nanchno  -Issledov  - 
atelskogo  Instituta  Ozerinova  i  Rechnozo 
Rybnozo  Khoziatistva.  Bull  of  Inst.  Fresh- 
water  Fish.  (Leningrad)  16(18-21). 
(hi  Russian). 

Use  of  electro-fishing  in  Russia. 


B 

97  Bahr,  K.  1957.  Die  intenswieningdes  Aalfan- 

ges  mit  hilfe  der  elektrofischerei.  Der 
Fischwirt  (Hamburg,  West  Germany)  7(3):63. 
(In  German). 

A  study  of  the  effects  of  electric  ity  on  eels . 

98  Bailey,  J.  E.  and  J.  C.  Spindler.  1955.  A 

direct  current  fish-shocking  technique. 
Prog.  Fish  Cult.  17(2):75. 

Shocking  gear  is  used  to  sample  fishes. 

99  Baker,  Shirley.  1928.  Fish  screens  in  irri¬ 

gating  ditches.  Tr.  Am.  Fish.  Soc. 
58(1 928 ):80-82. 

Electrical  fish  screens  are  used  to  keep 
trout  out  of  irrigation  ditches. 

100  _ .  1932.  Fish  refuse  to  be  shocked. 

Electrical  West  68(7):  577. 

Problems  of  shocking  fish  in  water  of  low 
conductivity. 

101  _ and  U.  B.  Gilroy.  1929.  The  in¬ 

vestigation  of  methods  and  means  of  conser¬ 
ving  fish  life  by  means  of  proper  fish  screens 
and  fish  ladders.  Wash.  St.  Dept.  Fish  and 
Game  Bull.  6:8  pp. 

Migrating  fish  are  repelled  from  dams  and 
screens  to -prevent  Jamming  and  death. 

102  _ and _ .  1930.  The  inves¬ 

tigation  of  methods  and  means  of  conserving 
fish  life  by  means  of  proper  fish  screens  and 
fish  ladders  for  period  Dec.  1,  1928  to  Dec. 
31,  1929.  Wash.  St.  Dept.  Fish  and  Game 
Bull.  17:18  pp. 

An  extension  of  101. 

103  _ and _ .  1933.  Problems 

of  fishway  destruction:  fish  ladders,  eleva¬ 
tors,  mechanical,  screens  and  electrical 
fields  at  dams  and  intakes  .  Civil  Eng. 
3(12):671-675. 

A  discussion  of  the  use  of  electrical  gear 
at  fishways  and  their  values  or  detriment 
to  fish  life. 


104  _ and _ .  1934.  Problems 

offishway  construction  in  relation  to  migra¬ 
tion  of  fish.  Proc.  5th  Pac.  Sci.  Cong.  Div. 
Biol.  Sci.  5:3609-3615. 

It  is  believed  the  use  of  electrical  fields 
at  dams  prevents  fish  from  adequately 
passing  the  structure. 

105  Bancroft,  F.  W.  1904,  Note  on  the  galvano- 

tropic  reactions  of  the  medusa  Polyorchis 
penicillata,  A.  Agassiz.  Jour.  Exp.  Zool. 
1:289-292. 

P.  penicillata  responds  by  turning  its 
bell  toward  the  electrical  current. 

106  _ .  1907.  The  mechanism  of  the  gal- 

vanotropic  orientation  in  Volvox. '  Jour.  Exp. 
Zool.  4:157-163. 

Electrical  fields  changes  activity  of  this 
e.  lenoid  at  the  poles. 

107  Band,  C.  L.  and  A.  Fleisch.  1947.  Action 

biologique  de  differentes  formes  et  frequen¬ 
ces  de  courants  alternatifs.  Helvetica  Hiy- 
siol.  et  Pharmocol.  Acta  5(l):8-9. 

A  general  discussion  of  the  effects  of  al¬ 
ternating  currents  on  aquatic  organisms. 

108  Barnes,  T.  C.  and  H.  Z.  Gaw.  1935.  The 

chemical  basis  for  some  biological  effects  of 
heavy  water.  Jour.  Am.  Chem.  Soc.  57(3): 
590-591. 

Heavy  water  often  produced  when  an  elec¬ 
trical  field  is  passed  through  water  defi¬ 
nitely  affects  activities  of  protozoans. 

109  Bary,  LCdr.  McK.  B.  1956.  The  effect  of  elec¬ 

tric  fields  on  marine  fishes.  Mar.  Res.  Ser. 
Scottish  Home  Dept.  (1):32  pp. 

The  amount  of  alternating  and  direct  cur¬ 
rent  has  little  effect  on  three  marine  fish¬ 
es,  however,  an  increase  in  potential  is 
necessary  as  the  length  of  fish  increases. 

110  Bennett,  R.  D.  1917.  Report  of  conference  on 

the  effect  of  explosions  on  marine  life. 
Naval  Ordnance  Laboratory  (unclassified) 
9424:1-15. 

111  Bentz,  T.  1953.  Electric shockingof  lampreys 

proves  effective.  Atl.  Fisherman  34(8):  16- 
17. 

A  popular  article  discussing  that  sea  lam¬ 
preys  are  being  controlled  by  use  of 
electric  fialds. 

*  Bernoulli!,  A.  L.  1910.  See  Sound. 

112  Bernstein,  J.  1912.  Elektrobiotogie.  Die 

Lohre  von  den  elektrischen  Vongaqgen  in» 
organiamusauf  moderner  GnindJat  dargea- 
tallt.  Friedr.  Vleweg  und  Soha,  Braun¬ 
schweig,  135  pp. 

113  Birnkoff,  A.  1899.  Untersuchungen  uber  gal- 

vano taxis.  Archlv.  f.  ges.  Physiol,  lxxvii: 
555-585. 

A  study  of  the  reaction  of  prototoaas  to 
an  electric  field. 
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114  Blasius,  E.  and  F.  Schwcizcr.  1893.  Elek- 

trotropismus  und  verwandte  Erscheinungen 
Pflugers  Arch.  f.  d.  ges.  Physiol.  Bd  53: 
493-543. 

Various  fresh  and  salt  water  species  are 
affected  in  an  electrical  field  as  a  function 
of  the  water  temperature. 

115  Bordier,  H.  1932.  Experiences  surles  effects 

biologiques  de  .la  d'arsonvalisation  k  or.de s 
comtes.  Comptes  Rendus  hebdom  Acad, 
des  Sci.  (Paris),  Tome  194:1191-1193. 

116  Bowman,  C.  A.  M.  1951.  Sortingfish  by  elec¬ 

tricity,  summary  of  results  and  conclusions 
obtained  by  the  Guash  Group.  Fishing  Gaz. 
113(3857):  226-227. 

Various  species  can  be  selectively  sam¬ 
pled  due  to  their  body-electric  potential 
requirements  as  a  function  of  size. 

117  _ .  1951.  Electrical  fishing.  Fish¬ 

ing  Gaz.  133(3889):974-976. 

A  general  paper  on  use  of  electricity  for 
fishing. 

*  Bramsnaes,  F. ,  Jul  Mogens  and  C.  V.  Otter- 
str^m.  1945.  See  Mechanical. 

118  Brand,  D.  J.  and  D.  Hey.  1951.  The  electri¬ 

cal  fish  catcher  as  an  instrument  for  fisher¬ 
ies  research.  Union  of  So.  Africa  Prov. 
Admin,  of  the  Cape  of  Good  Hope  ,  Inland 
Fish.  Dept.  Rept.  (8):6-7. 

Describes  use  of  electrical  fishing  in 
South  Africa. 

119  Brasch,  J. ,  J.  McFadden  and  S.  Kmiotek. 

1958.  The  eastern  brook  trout,  its  life  his¬ 
tory,  ecology  and  management.  Wise.  Cons. 
Dept.  Publ.  226:6  pp. 

Trout  can  be  collected  using  electric 
shockers. 

120  Breuer,  J.  1905.  Uber  den  galvanotropismus 

(Ga)vanotaxis)bei  fischen.  Sitzungsberichte 
d.  Kaiserlichen  Akad.  d.  Wissensch.  (Wien), 
Mathemat-Naturwiss.  Klasse.  Bd  114  Abt. 
111(2):  27-56. 

A  study  of  positive-negative  orientation  of 
fishes  in  an  electric  field. 

121  _ .  1905.  Uber  den  galvanotropismus 

(Gal  vanotax  is)  der  fische.  Anzlegerd. 
Kaiserlichen  A  kad.  d.  Wissensch.  (Wien), 
Mathemat.  -Naturwiss.  Klasse,  Jahrg  42:81. 
Abstract  of  120. 

122  Brown,  F.  A. ,  Jr.  1945.  Elektrophysiologie, 

Vol.  1:  Allgemeine  Elektrophysiologie.  Vol. 
It  ’’peaielle  Elektrophysiologie,  by  Hans 
Schaefer.  Physiol.  Zoo!.  18(4):433-435. 

(A  review  in  English). 

123  Brown,  O.  H.  1903.  The  immunity  of  Fundu- 

lus  eggs  and  embryos  to  electrical  stimula¬ 
tion.  Am.  Jour,  Physiol.  9(3):  111-115. 
Eggs  are  neutral  to  electric  current;  if  It 
Is  high  liqutflratton  occurs  on  the  positive 
side  of  the  egg. 


124  Brunings,  W.  1903.  Beitrage  zur  Elektrophy- 

siologic  I.  M  ittheilung  Vorbemerkungen. - 
Ueber  den  Rubcstrom  des  Froschmuskels  I. 
Pflugers  Arch.  f.  d.  ges.  Physiol.  Bd  98: 
241-283. 

Thirty -two  experiments  and  physiological 
effects  on  the  physiology  on  frog  muscles. 

125  _ .  1903.  Beitrage  zur  Elektrophy¬ 

siologie  0.  M ittheilung.  Ueber  Rubestrom 
und  Reizung.  Pflugers  Arch.  f.  d.  ges. 
Physiol.  Bd  100:367-427. 

A  study  of  electrical  fields,  potential  and 
nerve  reactions  to  these  stimulae. 

126  Bull,  H.  O.  1935.  Studies  on  conditioned  re¬ 

sponses  in  fishes  Pt.  V.  on  the  controlling 
influence  of  normal  behavior  traits  upon 
capacity  to  form  experimental  conditioned 
motor  responses  under  certain  conditions. 
Jour.  Mar.  Biol.  Assoc.  U.K.  20:365-370. 
Effects  of  electricity  on  sharks  were 
studied. 

*  Bull,  H.  O.  1935.  See  Light. 

127  Burge,  E.  L.  1939.  Demonstration  of  elec¬ 

trical  polarity  in  the  fish  and  in  the  human. 
Am.  Jour.  Physiol.  (Proc.)  126(3):450-451. 
A  poor  discussion  of  the  reactions  of  a 
goldfish  in  an  electrical  field.  Head  ori¬ 
ents  to  positive  pole,  tail  to  negative  pole. 

128  Burge,  W.  E.  193S.  Further  study  on  the 

electrical  theory  of  anesthesia.  Am.  Jour. 
Physiol.  (Proc.)  126(3):45. 

An  etherized  fish  caused  a  reverse  flow  of 
electricity  through  it,  but  the  direction 
was  normal  when  the  fish  revived. 

129  Burnet,  A.  M.  R.  1952.  Studies  on  the  ecology 

of  the  New  Zealand  freshwater  eels.  1.  The 
design  and  use  of  an  electric  fishing  machine. 
Austr.  Jour.  Mar.  and  Freshwater  Res.  3(2): 
111-125. 

Shocking  eels  in  New  Zealand  is  studied 
using  different  powered  shockers. 

130  _ .  1953.  Fishing  by  electricity. 

Can.  Fisherman  40(8):  21. 

A  general  discussion  of  shocking  fish  with 
electricity. 

131  _ .  1953.  Electricity  captures  eels 

for  life  studies.  Sci.  Newsletter  63(7):105. 

A  review  of  129. 

132  Burr,  J.  G.  1930.  Killing  garfish  with  elec¬ 

tricity.  Texas  Cons.  pp.  82-91. 

An  experiment  in  rough  fish  removal  us¬ 
ing  electric  shocker*. 

133  _ _ .  1931.  Electricity  as  a  mean*  of 

garfish  and  carp  control.  Tr.  Am.  Fiah. 

Soc.  61  (1931):  174-182. 

Use  of  alternating  current  to  shock  gar* 
and  carp  a*  a  rough  fish  control  measure. 

134  Burrows,  R.  E.  1957.  Diversion  of  adult  sal¬ 

mon  by  anelectrical  Held.  U.S.  Fiah  ft  Wlldl 
Serv.  Spec.  Sci.  Rept.  246:1-11. 
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C 

135  Canella,  M.  F.  1937.  Si  pu6 parlace di  galvan- 

otropismo  negli  Ictiopaidi?  Boll,  della 
Societd  Italiana  di  Biologia  Sperimentale 
(Naples)  12(10):  680-682. 

The  orientation  of  various  species  of  fish 
and  amphibians  are  studied  in  an  electri¬ 
cal  field. 

136  Carlander,  K.  K.  1957.  Abibliographyof 

electric  shockers  compiled  in:  symposium  on 
evaluation  of  fish  population  in  warm  water 
streams,  March  25,  1957.  Iowa  St.  Coll, 
pp.  117-118. 

A  bibliographic  compilation. 

137  Case,  J.  O.  1938.  An  answer  to  fish  screen¬ 

ing.  Electrical  West  80(4):32-33. 

A  photographic  presentation  of  fish  avoid¬ 
ing  an  electrical  screen. 

138  Castle,  E.  S.  1944.  Studies  on  the  electrical 

control  of  fouling.  Woods  Hole  Oceanog.  Inst. 
Interim  '.{ept.  IV  to  Bur.  Ships,  July  8, 1944, 
pp.  1-32,  26  figs. 

When  attempting  to  keep  fouling  from  hulls 
of  ships,  the  negative  electrode  was  heavy  ^ 
with  encrustment.  The  experiment  was 
not  considered  too  successful. 

139  _ .  1951.  Electrical  control  of  marine 

fouling.  Ind.  and  Eng.  Ehem.  43:901-904. 
Similar  to  138. 

140  Chanot,  V.  1950.  La  peche  'Electrique.  La 

pSche  Maritime  30th  yr.  <869):347-348. 

A  general  description  of  positive  and  neg¬ 
ative  responses  in  an  electrical  field. 

141  Chemigin,  M.  F.  1949.  Elektrlcheskii  nevod 

(Electrical fishingnet).  Tekhneka  Molodezki 
(Moscow)  17 (10):  15—18.  (In  Russian). 

Russia  is  employing  an  electrically 
charged  net  to  catch  fish. 

142  _ .  1949.  Electrical  fishing.  Trans. 

from  Tekhmka  Molodezkt  17(10):  15-18 (at 
U.S.Fish  &  Wtldl.  Serv.  Library,  Washing¬ 
ton,  D.  C.). 

A  translation  of  141. 

143  Chuman.  M.  1952.  Studies  on  the  practicality 

of  new  fisheries  by  low  frequency  electric- 
shocks.  IV.  About  the  circumstances  of 
paralysis  of  fish  by  electric -shock*.  Mem. 
of  the  Fac.  Fish.  Kagoshima  Untv.  (Kago¬ 
shima,  Japan)  2(l):45-48.  (In  Japanese  with 
English  summary). 

Fish  die  at  the  peak  impulse  of  i  .00003- 
.00120  second. 

144  Clarke,  R.  1952.  Electric  whaling.  Nature 

169(43 08):854 -880. 

The  use  of  electric  harpoons  are  making 
it  easier  to  capture  whales. 


145  Cobb,  J.  N.  1922.  Protecting  migrating  Pacif¬ 

ic  salmon.  Tr.  Am.  Fish.  Soc.  52(1922): 
146-156. 

Salmon  migrations  have  been  aided  by  the 
use  of  electrical  fields  which  are  leading 
these  fish  into  fishways. 

146  Collins,  G.  B. ,  C.  D.  Volz  and P.  S.  Trefethen. 

1954.  mortality  of  salmon  fingerlings  ex¬ 
posed  to  pulsating  direct  current.  U.S.  Fish 
&  Wildl.  Serv.  Fish.  Bull.  92(56):61-81. 
Total  voltage  is  effective  mortality  factor. 

It  is  equal  to  fish  length  X  voltage  gradient. 

D 

147  Dale,  H.  1901.  Galvanotaxis  and  chemotaxis 

in  ciliate  infusoria.  Jour.  Physiol.  26:291- 
361. 

Electrical  impulses  were  found  to  slow 
down  the  ciliate,  P.  aurella. 

148  Delov ,  V.  E.  and  I.  F.  Tomashevskii.  1933. 

Problems  elektricheskogo  lova  ryby  (Prob¬ 
lem  of  electrofishing).  Inst,  of  Freshwater 
Fish.  Bull.  (Leningrad)  16:5-17.  (In Russian). 

A  general  discussion  of  electro  shocking 
in  Russian  fresh  waters. 

149  Dcnzer,  H.  W.  1949.  Experiences  with  electric 

fishing  in  inland  waters.  U.S.Fish  &  Wildl. 
Serv.  Fish.  Leaflet  348:8-10. 

A  r  e  v  i  e  w  of  electric  fishing  in  fresh 
waters. 

150  _ .  1950.  Probleme  der elektrofisch- 

erei.  Archlv.f.  Fishereiwiss  Jahrg  2  Hefte 
1-2:73-74. 

A  German  version  of  149. 

151  _ .  1951.  Elektrofischerei  und  sport 

fischerei.  Der  Kerscher.  Pressehans, Ham¬ 
burg  1(2):  32-35.  (In  German). 

Problems  facing  the  .fisherman  are  dis¬ 
cussed  in  the  light  of  electro-shocking. 

152  _ .  1952.  Die  Bedentung  der  Leitf— 

ahigkeit  des  Wassers  fur  die- Elektrlsche 
Befischungder  Binnengewisser.  Der  Fiach- 
wirt,  Hamburg  2<11):411-415.  (InGerman). 
Water  conductivity  problems  are  dis¬ 
cussed  as  one  attempts  to  shock  fish. 

153  _ .  1953.  Uber  die  Frage  der  Schl- 

digung  derFischnahrtiere  durch  den  fliess- 
enden  Glelchatrom.  Der  Flschwlrt , 
Hamburg  3(5):  159-163.  (In  German). 

154  _ .  1954.  Der  Heutige  Stand  der  Elek- 

troflacherei  in  B 1  n  n e ngewassern.  Flach- 
ereiwelt,  Hamburg  4(10):30l-305.  (la 
German). 

155  _ .  1956.  Die  ElectroflacharaL 

Handbuchder  Binnenfischerel  Mitteleuropaa 
5(3):141-233,  Stuttgart. 

Avery  good  German  review  of  electro* 
fishing  methods. 


-  10  - 


156  Dethloff,  J.  1959.  Electro-fishing.  In:  Mod¬ 

ern  Fishing  Ge a r  of  the  World.  Fishing 
News  Ltd. ,  London,  pp.  583-585. 

A  review  of  electro-fishing  for  tuna  in 
terms  of  a  fishery  for  this  species. 

157  Dickson,  W.  1954.  Marine  electrical  fishing. 

World  Fishing,  pp.  148-151. 

A  good  discussion  of  the  physicsbehind 
electro  fishing. 

158  Dijkgraaf,  S.  and  F.  J.  Varheijen.  1949.  Neue 

versuche  uber  das  tonuntersche  idungs  - 
ve  rmogen  derelritze.  Z.  Vergl.  Physiol. 
32:248-256. 

Phoxinus  laevis  was  conditioned  to  vari¬ 
ous  signals  in  a  study  to  determine  if  fish 
can  hear. 

159  Dittler,  R.  1928.  Messende  versuche  zur 

theorie  der  elektrischen  Reizung.  I.  Allge- 
meine  Problemstellung.  Der  Reizapparat. 
Zeitschr.  f.  Biol.  Bd  87  (N.F.  Bd  69)  Heft 
6:543-556. 

Astudy  of  the  effects  of  electricity  on 
fish  physiology. 

160  _ and  H.  K.  Muller.  1928.  Messende 

versuche  zur  theorie  der  elektrischen  Rei¬ 
zung.  If.  Der  Storungswert  der  Strompause 
in  Abhengigkeit  von  ihrer  Lage  im  Stroms  - 
tross,  gemessendurch"Kompensierungnach 
unten. "  Zeitschr.  f.  Biol.  Bd  87  (N.  F.  Bd 
69)  Heft  6:557-572. 

Similar  to  159. 

161  Dragesund,  O.  and  H.  Lewistad.  1959.  A  note 

on  the  effect  of  electric  fields  on  Gadus 
virens.  Fiskerdirekt  Skrifter.  Ser.  Havun- 
dersokelser  12(4):l-9. 

As  the  current  pulse  increased  the  elec¬ 
trical  axis  pv  cntial  had  to  be  decreased. 

E 

162  Elder,  D.  E.  1954.  Reproduction  of  fish  sub¬ 

jected  to  electric  current.  Prog.  Fish  Cult. 
16r>V130. 

Largemouth  bass  were  not  sterile  after 
shocking  a  strip  mine  pond. 

163  Elson,  P.  F.  1949.  Techniques  for  studying 

stream  populations.  Fish.  Res.  Bd.  Can. 
Annual  Rept.  Atl.  Biol.  Sta.  1948,  App.  71, 
pp.  87-89.  Mimeo. 

A  general  discussion  of  shocking  f  i  s  h  in 
Canada  for  population  studies. 

164  _ .  1950.  Usefulness  of  electrofish¬ 

ing  methods.  Can.  Fish.  Cult.  (9):3-12. 

A  review  of  electrofishing  methods. 

165  Engelen,  J.  1912.  Die  elektrische  narkose  bei 

fischen.  Deutsche  Medizinische  Wohenschr. 
Jahrg  38,  n  Halbjahr.  (33):  1558. 

General  comments  on  the  reactions  of  fish 
to  electrical  impulses. 


166  Ewald,  J.  R.  1894.  Ueber  die  w i r ku ng  des 

galvanischen  stroms  bei  der  Langsdurchstro- 
munggan'.er  wirbelthiere.  Pflugers  Arch.  f. 
ges.  Physiol.  Bd  55:606-621. 

Fish  larvae  responded  as  do  adults  in  an 
electrical  field  ,  head  toward  positive 
pole,  tail  toward  negative  pole. 

F 

167  Fessard,  A.  and  H.  Laugier.  1932.  Appareil 

en  vue  de  la  realisation  d 'excitations  sllec- 
tivespar  ladur£e.  Comptes  Rendus  hebdom. 
Soc.  de  Biol.  (Paris),  Tome  110:1232-1235. 
A  general  discussion  of  shocking  gear  and 
its  use  to  collect  fish. 

168  Fish,  G.  R.  1959.  An  electric  shocking  device 

as  a  lake  aid  to  fish  studies.  Lab.  Pract. 
8:304-305. 

In  a  lake  2  amps  are  required  to  stun  fish. 

169  Fisher,  K.  C.  1950.  Physiological  considera¬ 

tions  involved  in  electrical  methods  of  fish¬ 
ing.  Can.  Fish  Cult.  9:26-33. 

A  review  of  the  effects  of  electrical  stim¬ 
ulations  and  fish  physiology. 

170  _ and  P.  F.  Elson.  1950.  The  selec¬ 

ted  temperature  of  Atlantic  salmon  and' 
speckled  trout  and  the  effect  of  temperature 
on  the  response  to  an  electrical  stimulus. 
Physiol.  Zool.  23(l):27-34. 

Salmonid fishes  at  10  and  15°C.  wouldre- 
act  to  escape  the  electrical  shock  with  a 
quick  forward  darting  action. 

171  Frenkel,  la.  I.  and  G.  P.  Vager.  1948.  Dey- 

stvie  elektricheskogo  poliJ  na  struii  zhid- 
kosti.  (Effect  of  an  electric  field  upon  a 
stream  of  liquid).  Izvestia  Akad.  naukSSSR, 
Seriia  Geograficheskaia  1  GeofizecheskaiJ. 
(Bull.  Acad.  Sci.  USSR,  Geo.  and  Geophys. 
Series),  Tom  1 2(1):3— 6.  (In  Russian). 

The  electrical  field  is  dependent  on  the 
liquid  conductivity. 

172  Fritzache,  H.  1927.  Fang  mittels  elektrizitat. 

Mitteil.  d.  Fischerei-Verein  f.d.  Prov. 
Brandenburg  usw. ,  Bd  31  (N.F.  Bd  19), 
pp.  352. 

Describes  shocking  fish  in  German 
streams. 

173  Froloff,  J.  P.  1928.  Bedingte  reflexe  bei 

fischen  II.  Pfl&g.  Archiv.  ges.  Physiol.  220: 
339-349. 

Good  kymograph  illustrations  are  presen¬ 
ted  of  the  Tench's  reactions  to  electrical 
stiiuulae. 

174  Fujita,  M.  1906.  Kande n  denki  no  gyoml  ni 

oyobosu  hano  Jikken.  (Experiment on  the  re¬ 
action  of  fishes  towards  induction  currents 
of  electricity).  Zool.  Mag.  (Tokyo),  18:153- 
155.  (In  Japanese). 
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175  Funk,  J.  L.  1949.  Wider  application  of  the 

electrical  method  of  collecting  fish.  Tr.  Am. 
Fish.  Soc.  77(1947):49-60. 

Many  freshwater  species  of  fish  can  be 
collected  using  shocking  gear. 

G 

176  Gallois,  M.  andM.  de  Drouinde Bonville.  1933. 

i/action  de  Kelectricitfe  sur  le  poisson  et  la 
technique  des  grilles  /leetrique;  d'apres  les 
travaux  der  Docteur  Holzer.  Francois  de 
Piscicult  Bull.  5th  yr.  (56): 254-260. 

Early  experiments  on  effects  of  electric¬ 
ity. 

177  _ and  _ .  1933.  Grilles 

tournantes  et  grilles  Electriques  aux  Etats- 
Unis  en  1931.  Francois  de  Piscicult  Bull. 
6th  yr.  (63):63-69. 

Review  of  use  of  electrofishing  in  United 
States. 

178  Gerard,  R.  W.  1942.  Electrophysiology. 

Ann.  Rev.  Physiol.  4:329-358. 

Review  of  effects  of  electricity  on  frogs, 
worms  and  other  animals. 

179  Gilroy,  U.  B.  1931,  Alfalfa,  killowatts  and 

fish.  Outdoor  Am.  9(10):14-15, 27. 

A  discussion  of  the  use  of  electricity  at 
dams  to  divert  fish. 

180  Godfrey,  H.  1956,  Catches  of  fish  in  New 

Brunswick  streams  by  direct  current  electro¬ 
fishing.  Can.  Fish  Cult.  19:1-8. 

Many  freshwater  species  were  captured 
by  electro-shocking. 

181  Gradinesco,  Ar.  E.  and  A.  E.  (E.)  Pora.  1935. 

Influence  du  courant  electrique  continu  sur 
la  permeability  branchiale,  chez  quelques 
poissons  d'eau  douce.  Bull.  Soc.  Chimie 
Biologique,  Tome  17(6):1054-1057. 

Positive  or  negative  electrod  responses 
of  fishes  in  an  electrical  field. 

182  _ and _ .  1937.  L'influence 

du  courant  Electrique  continu  sur  la  resis¬ 
tance  des  poissons  <Feau  douce  aux  salinitls. 
Buletinul  Societutii  de  Stilnte  din  Chuj(Bull. 
de  la  Soc.  des  Sci.  de  ChuJ  (Chuj,  Rumania), 
8<4):615-617. 

183  Gregors,  0.  1951.  Elektrotechnicky  obzor 

(Prague),  40(11):14  pp.  (In  Bohemian).  Tr. 
on  file  Pacific  Salmon  Invest. ,  U.S.  Fish  b 
Wildl.  Serv. 

Another  foreign  use  of  electrical  barriers 
for  fishes. 

184  Groody,  T. ,  A.  Loukashkin and N.  Grant.  1950. 

Electrical  stimulation  of  fish  In  sea  water. 
Calif.  Coop.  Sardine  Res.  Progr.  Prog. 
Rapt. ,  pp.  48-47. 

A  discussion  of  the  use  of  electricity  to 
catch  sardines,  smelt  and  shiners. 


185  _ ,  _ and _ .  1952. 

A  preliminary  report  on  the  behavior  of  the 
Pacific  sardine  (Sardinops  caerulea)  in  an 
electrical  field.  Proc.  Calif.  Acad.  Sci.  27(8): 
311-323. 

The  movements  of  the  Pacific  sardine 
with  electrical  charges. 

186  Guse^Nikov,  V.  1.  and  V.  I.  Ivanova.  1958. 

Electrical  reactions  in  the  cerebellum  of 
fishes  ,  turtles  and  pigeons  in  response  to 
external  stimuli.  Fiziol.  Zhur.  SSSR 
(Transl.)  44(1/4):  107-1 13. 

Electric  stimuli  caused  changes  in  elec¬ 
trical  potentials  in  fish  brains. 


H 

187  Hagen,  F.  1934.  Die  elektrizitSt  im  Dienste 

der  Wildbachfischerei.  Osterreich  Fisch- 
ereiwirtschaft.  (7-8):  1-3. 

Electric  shocking  in  natural  "wild" 
streams  for  fishes  are  discussed;  a  good 
report. 

188  Haier,  U.  1954.  Die  elektrotechnischen 

Grundlagen  der  elektrofischerei  im  Meer. 
Archiv.  fur  Fisheereiwissenschaft.  Braun¬ 
schweig  (Germany)  5(3/4):  132-144. 

A  general  review  of  the  physics  of  the 
operating  electric  shockers. 

189  Kalsband,  E.  1954.  Untersuchungen  uber  die 

Bedentung  den  Polaren  Erregungsgesetzes 
fur  Reaktion  der  Fische  im  elektrischen  Feld. 
Archiv.  f.  Fische relw.  5(3/4): 5. 

A  study  of  the  positive-negative  orienta¬ 
tion  of  fish  in  an  electric  field. 

190  _ .  1955.  Die  anodische  Reaktion  der 

fische  im  elektrischen  feld.  Archiv.  fur 
FiBcherelw.  5(3/4):218. 

Another  positive-negative  fish  polarity 
orientation  experiment. 

191  _ .  1955.  Untersuchungen  uber  die 

betaubungsgrenzimpulszahlenverschiedener 
Stisswasserfische.  Archiv.  f.  Fischereiw. 
6(1/2):1-10. 

A  study  of  the  reactions  of  sea  fishes  to 
electrical  impulses. 

192  _ _.  1955.  Die  anodische  reaktion  der 

tische  tna  elektrischen  feld.  Archiv.  far. 
Fischereiw.  8(3/4):2-4. 

Polarity  orientation  experiments  and  re¬ 
actions  of  fishes. 

193  _ _.  1955.  Die  Betlubungsgrensira- 

pulszahien  verschledener  seewaaaerfische. 
Archiv,  far  fischereiw.  5(3/4):223. 

Similar  to  192. 


/ 
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194  _ .  195G.  Die  Do  z  i  e  hung  swiselien 

intensitat  und  Zeitdauer  des  Reizes  bei  der 
elektrischen  Durclistromung  von  f  i  s  c  h  c  n  . 
Archiv.  fur  Fishereeiw.  (Braunschweig, 
West  Germany)  7(1): 74.  (In  German,  Eng¬ 
lish  summary). 

A  general  study  of  trout  and  c'arp  reactions 
to  varying  electrical  impulses. 

195  _ .  1959.  The  effect  of  pulsating  elec¬ 

tric  current  on  fish.  In:  Modern  Fishing  Gear 
of  the  World.  Fishing  News  Ltd.,  London, 
pp.  575-580. 

A  very  good  study  on  the  intensity  levels 
to  catch  or  lead  fish  to  a  net  or  pump. 

196  Hammond-Davis,  B.  E.  1952.  "Pirate"  fish 

get  a  shock;  being  some  recent  experiences 
in  electric  fishing.  Salmon  and  Trout  Mag. 
(135):  124-140. 

Electric  shocking  in  streams  of  Scotland 
and  England  are  discussed. 

197  Hausmann,  Gertrud.  1927.  Uberdie  Bewe- 

gungen  einiger  ciliaten  Protozoenim  Wech- 
selstrom.  Biol.  Generalis  (3/4):463-474. 

A  study  of  various  species  of  protozoans 
in  an  alternating  current  field. 

198  Harrer,  R.  1926.  E 1  e  k t  r  i s chen  fischfang. 

Fischerei-Zeitung,  Bd  29(23):507. 

A  general  paper  on  the  effects  of  elec¬ 
trical  fishing. 

199  _ _.  1926.  Elektrisches  fischen.  Allg. 

Fischerei-Zeitung,  Jahrg  51  (13): 21 0-211. 
Simil-r  to  198. 

200  Harreveld,  A.  von.  1937,  Electronarcosis 

with  alternating  current  in  fish.  Archiv. 
N^erlandaises  de  Physiol.  22(l):84-92. 

The  brains  of  fishes  are  paralyzed  in  an 
alternating  curren*  if  50  cycles  per  sec¬ 
ond  are  used. 

201  _ .  1938.  On  galvanotropism  and  os- 

cillotaxis  in  fish.  Jour.  Exp.  Biol.  15(2): 
197-208. 

A  good  study  of  the  goldfish  and  its  reac¬ 
tions  to  electricity.  The  positive  pole  is 
preferred. 

202  Harris,  V.  E.  1953.  Some  practical  aspects 

of  electric  fishing.  At).  Fisherman  34(1): 
13,34. 

A  general  discussion  of  electrical  gear 
and  their  effects. 

203  Ilaahimoto,  T.  1953.  An  ex pe r  i ment  on  the 

performance  of  an  electric  fish  screen.  Jap. 
Soc.  Sci.  Fish  Bull.  19(l,;23-30.  (In  Japan¬ 
ese  with  English  summary). 

The  use  of  electrical  fish  screens  for 
diversion  of  fish  in  Japan. 

204  Haskell,  0.  C.  1940.  An  electrical  method  of 

collecting  fish.  Tr.  Am.  Fish.  Soc.  69 
(1939):  210—21 5. 


205  _ .  1940.  E 1  ec  t  r ic  shock  provides 

method  of  nnethetizing  fish  in  laboratory. 
Prog.  Fish  Cult.  49:33-34. 

Laboratory  use  of  electricity  as  an  anes¬ 
thetic  on  brook  trout  proves  successful. 

206  _ .  1950.  Recent  developments  in  the 

electric  meth<  I  of  collecting  fish.  Prog. 
Fish  Cult.  12(3):131-135. 

A  good  review  of  problems  and  usage  of 
electric  shocking  in  collecting  fishes. 

207  _ .  1954.  Electrical  fields  as  applied 

to  the  operation  of  electric  fish  shockers. 
N.Y.  Fish  and  Game  1(2):  130-170. 

Brown  t  rout  were  readily  captured  by  use 
of  direct  current.' 

208  _ and  W.  F.  Adelman,  Jr.  1955. 

Effects  of  rapid  direct  current  pulsations  on 
fish.  N.Y.  Fish  and  Game  2(1):95-1 05. 
Twenty  percent  less  current  is  necessary 
to  get  fish  to  move  toward  a  positive  pole 
by  a  current  of  18  pulsations  per  second 
than  steady  current. 

209  _ ,  D.  Geduldig  and  E.  Snoek.  1955. 

An  electric  trawl.  N.  Y.  Fish  and  Game  2(1): 
120-125. 

A  method  involving  two  pairs  of  electrodes 
operating  by  portable  current  generators 
was  successful  in  collecting  warm  water 
fishes. 

210  _ ,  J.  MacDougal  and  R.  Freeman. 

1954.  Two  back-pack  fish  shodeers.  N.Y. 
Fish  and  Game  l(l):65-74. 

Portable  back-pack  shockers  were  used 
to  capture  brown  trout. 

211  _ ,  _ and  D.  Geduldig.  1954. 

Reactions  and  motion  of  fish  in  a  direct  cur¬ 
rent  electric  field.  N.Y.Fish  and  Game 
l(l):47-64. 

Direct  current  orientates  the  fish  easier 
and  quicker,  but  intercepted  current  re¬ 
quires  less  voltage  and  perhaps  will  per¬ 
mit  greater  space  between  electrodes. 

212  _ and  R.  G.  Zilliax.  1941.  Further 

developments  of  the  electrics!  method  of 
collecting  fish.  Tr.  Am.  Fish.  Soc.  70 
(1940):404-409. 

Two  species  of  trout  are  easily  captured 
by  electric  shocking. 

213  Hattrop,  H.  W.  1958.  Die  mOgUcMceiten  der 

bewirtschaftung  von  stehenden  Gewassern 
und  Flusslaufen  mit  Helfe  dsr  Elektrofisch- 
erei.  (Electrofishing in  stagnant  waters  and 
rivers).  Zeitschrift  fur  Fiachsreiund  deren 
Hllfswissenschaften  (Germany)  7 (1/2):  1-90. 
The  capture  of  elvers  is  discussed  along 
with  safeguards  for  the  operator  and  the 
voltages  necessary  to  stun  fish  in  lakes 
and  creeks. 
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214  _ .  1958.  Die  elektroden  und  dcren 

nnordnung  bei  der  elektrofischerei  (The 
electrodes  and  their  arrangement  in  elec¬ 
trofishing).  Deutsche  Fischerei  Zeitung 
5(5): 5  pp.  (In  German). 

If  optimum  results  are  desired,  best  sized 
plate  is  5x500  mm  for  an  electro  fishing 
gear. 

215  _ .  1958.  Die  verwendung von  leitungs- 

stromzen  elektrofischerei  (The  use  of  the 
main  current  for  electrofishing).  Deutsche 
Fischerei  Zeitung  (Dresden,  East  Germany) 
5(9):4  pp.  (In  German). 

A  general  discussion  of  the  use  of  electric 
shockers  to  catch  fish. 

216  Hauch,  F.  R.  1949.  Some  harmful  effects  of 

the  electric  shocker  on  large  rainbow  trout. 
Tr.  Am.  Fish.  Soc.  77(1947):61-64. 

Shockers  caused  ruptured  vertebrae,  ar¬ 
teries  and  veins,  curvature  of  spine  and 
extreme  dilation  of  blood  vessels  of  the 
body  and  brain. 

217  Hermann,  L.  1885.  Eine  wirkung  galvanische 

strome  auf  organlsmen.  Archiv.  fur  die 
ges.  Physiol,  des  Menschen  und  der  Tiere 
37:457-460. 

Another  paper  which  deals  with  the  posi¬ 
tive-negative  reactions  of  organisms  in 
an  electrical  field. 

218  _ .  1885.  Eine  wirkung  galvanischer 

strome  auf  organlsmen.  Pflugers  Archiv. 
f.  d.  ges.  Physiol.  Bd  37:457-460, 

A  study  of  the  effects  of  electrical  im¬ 
pulses  on  Rana  teroporarla. 

219  _ .  1886.  We  ite  re  untersuchungen 

uber  das  veshalten  der  f  roschlarven  im 
galvanischen  strome.  Pflugers  Archiv.  f. 
d.  ges.  Physiol.  Bd  39:414-419. 

Similar  to  218. 

220  _ and  Fr.  Matthias.  1894.  Der  gal  - 

vanotropismus  der  larven  von  Rana  tempor- 
aria  und  der  fische.  Pflugers  Archiv.  f.  d. 
ges.  Physiol.  Bd  57:391-405. 

The  chromatophores  of  fish  and  frogB  were 
greatly  affected  by  electrical  current*. 

221  Higgins,  E.  1930.  Progress  in  biological  in¬ 

quiries,  1928.  U.S.Comm.  Fish,  for  fiscal 
yr.  1929  Rept. ,  App.  10,  pp.  650. 

A  review  of  electrical  shocking  gear  and 
it*  use. 

222  _ .  1931.  Progress  in  biological  in¬ 

quiries,  1929.  U.S.Comm.  Fish,  for  fiscal 
yr.  1930  Rept. ,  App.  IS,  pp.  1097-1101. 
Similar  to  221. 


i 


223  _ .  1931.  Progress  in  biological  in-* 

quiries,  1930.  U.S.Comm.  Fish,  for  fiscal 
yr.  1931  Rept.  ,  App.  3,  pp.  595-601. 

A  general  resume  of  activities  and  results 
of  the  use  of  electrical  shocking  gear  and 
methods. 

224  _ .  1932.  Progress  in  biological  in¬ 

quiries,  1931.  U.S.Comm.  Fish,  for  fiscal 
yr.  1932  Rept. ,  App.  3,  pp.  484-489. 

Same  as  223. 

225  _ ___.  1933.  Progress  in  biological  in¬ 

quiries,  1932.  U.S.Comm.  Fish,  for  fiscal 
yr.  1933  Rept. ,  App.  2,  pp.  111-113. 

Same  as  223. 

226  Higman,  J.  B.  1956.  The  behavior  of  pink 

grooved  shrimp,  Panaeus  duorarum  Burken- 
road  in  a  direct  current  electrical  field. 
Fla.  St.  Bd.  Cons.  Tech.  Ser.  16:25  pp. 
Fish  were  attracted  to  a  pole  at  15.15 
milliamps  per  square  inch  where  the  pulse 
rate  was  5  per  second  and  a  current  ratio 
of  1:2.  A  good  bibliography  is  included. 

227  Hiyama,  Y.  and  T.  Kusaka.  1950.  Effect  of 

electric  current  on  fish,  regarding  direction, 
intensity ,  frequency  and  type  of  current. 
Studies  of  aquatic  animals  of  Japan  1:1-10. 
Another  positive  -negative  reaction  exper¬ 
iment  with  fish. 

228  Hnatevic,  B.  1953.  Fishing  with  electricity. 

Czcchoslavak  Acad.  Agric.  Sci.  Bull.  (1-2): 
101-109,  Transl .  Pac.  Biol.  Sta.  CyG. 
Mares. 

The  intensity  necessary  to  immobilize 
fish,  flatworms  and  crustaceans  is  differ¬ 
ent  in  each  animal. 

229  Hoagland,  H.  1933.  Electrical  responses  from 

the  lateral-line  nerves  of  fishes.  Jour.  Gen. 
Physiol.  17(l):77-82. 

The  electrical  reception  levels  of  the  lat¬ 
eral  line  of  trout  and  catfish  is  studied. 

230  Holmes,  H.  B.  1948.  History,  development 

and  problems  of  electric  fish  screen.  U.S. 
Fish  &  Wildl.  Sorv. Spec. SCI.  Rept.  53:1-62. 

231  Holton,  G.  D.  and  C.  R.  Sullivan,  Jr.  1954. 

West  Virginia's  e  1  e  c  t  r  leal  fish-collecting 
methods.  Prog.  Fish  Cult.  16(1):10-18. 
Many  freshwater  suckers,  sunfishes  and 
minnows  can  be  collected  by  use  of  alter¬ 
nating  or  direct  currents. 

232  Holzer,  W.  1931.  DerelektrischeftschreckMi. 

Mitteil.  a.  d.  Inst.  f.  Wasserbau  d.  Techa. 
Hochachule,  Berlin,  1931,  (8):3pp. 

Electric  shocking  in  German  streams  in 
discussed. 
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233  _ .  1931.  Derelektrische  fischrechen. 

Wasserkraft  u.  Wasserwirtschaft,  Jahrgl7: 
203-250. 

Same  as  232. 

234  _ .  1931.  Fischfang  mit  elektrizitat. 

Elektrotechnische-Zeitschr.  Jahrg  52,  (Nov. 
19,  1931),  47:1442-1444. 

A  discussion  of  how  to  use  shockers  for 
best  results. 

235  _ .  1931.  Ueber  eine  absolute  reiz-* 

spannungbei  fischen.  Pflugers  Archiv.  f.d. 
ges.  Physiol.  Bd  229:153-172. 

A  study  of  the  electric  potential  about  a 
fish. 

236  _ .  1932.  Uber  cine  absolute  reiz- 

spannung  bei  fischen.  Pflugers  Archiv.  fur 
ges.  Physiol.,  West  Berlin,  (229):153-173. 
Same  as  235. 

237  _ .  1932.  Vm.  Bemerkungen  zur  an- 

wcndungder  elektrizitat  in  der  fischereiwirt- 
schaft.  Allg.  Fischerei-Zeitung,  Jahrg  57 
(14):  218-220. 

A  tabulation  only  of  the  findings  of  collec¬ 
ting  with  electricity  is  presented. 

238  _ .  1932.  Der  elektrische  fischrechen. 

Ein  Betrag  zur  Wirtschaftlichkeit  von  Was- 
serkraft-Niederdruckworken.  Mitteil.  a.  d. 
Inst.  f.  Wasserbau  d.  Techn.  Hochschule 
Berlin  (1932),  (12):35  pp. 

Similar  to  237. 

239  _ .  1932.  Bermerkungen  zur  anwen- 

dung  der  elektrizitat  in  der  fischereiwirt- 
schaft.  Fischerei-Zeitung,  Bd  35,  (35): 
413-414. 

Aspects  of  the  use  of  electrical  fishing  for- 
best  results  are  presented. 

240  _ .  1933.  Modelltheorie  uber  die 

stromdichte  im  korper  von  lebewesen  bei 
galvanischen  durchstromung  in  Flussigkeit. 
Pflugero  Archiv.  f.  d.  ges.  Physiol.  Bd  332: 
821-834. 

Electric  potentials  around  eggs,  while  in 
an  electric  field,  were  determined. 

241  _ .  1933.  Fischfang  mit  elektrischcn 

strom  in  Hamm.  Mitteil.  d.  Fischerei-Ver- 
eln  Westausgabe  Bd  3:260. 

The  use  of  electrical  shockers  in  various 
sections  of  Germsny  and  their  catches  are 
discussed. 

242  _ .  1933.  Uber  die  stromdichte  im 

Forellenei  bei  galvanischen  durchstromung 
in  Flussigkeit.  Pfl tigers  Archiv.  f.  d.  ges. 
Physiol.  Bd  232:835-841. 

Another  paper  dealing  with  the  effects  of 
electrical  fields  on  fish  behavior. 

243  llosl,  A.  1955.  Die  elektrotechnischen  grund- 

lagerdes  elektro-fischfangs.  Der  Fischwirt 
5(8):  235.  (In  German). 

Electro  fishing  and  its  problems. 


244  _ _ .  1959.  Dangers  and  precautions  in 

the  electrical  fishery.  In:  Modern  Fishing 
Gear  of  the  World.  Fishing  News  Ltd. ,  Lon¬ 
don,  pp.  589-591. 

It  was  noted  that  40  volts  and  50  milliamps 
are  a  dangerous  level  to  man,  best  voltage 
should  not  exceed  24  volts. 

245  Hsiao,  S.  C. ,  I.  Miyake  and  A.  L.  Tester.  1952. 

Reaction  of  tunas  and  other  fishes  to  stimuli. 
Pt.  3,  Observations  on  the  reaction  of  tuna  to 
artificial  light  (pp.  36-58);  Pt.  4,  Observa¬ 
tions  on  sound  production  and  response  in  tuna 
(pp.  59-68);  Pt.  5,  Notes  on  the  response  of 
a  tropical  fish  (Kuhlia  sandvicensisl  to  inter¬ 
rupted  direct  current  (pp.  69-83).  U.S.Fish 
Si  Wildl.  Serv.  Spec.  Sci.  Rept.  pp.  36-83. 
Lights  will  attract  fish  while  sound  and  in¬ 
terrupted  direct  current  varied  in  their 
ability  to  influence  fish  behavior. 

246  Hyman,  L.  H.  and  A.  W.  Bellamy.  1922. 

Studies  on  the  correlation  between  metabolic 
gradients ,  electrical  gradients  and  galvano- 
taxis  I.  Biol.  Bull.  43(5):  313  347. 

Higher  areas  of  metabolic  rates  are  neg¬ 
ative  externally,  positive  interna  1 1  y.  In¬ 
vertebrates  varied  greatly  in  the  charge 
(positive -negative)  which  was  found  at 
each  body  extremity. 

I-J 

247  Iwata,  K.  S.  1950.  Spawning  in  MytiliB  edulis. 

2.  Discharge  by  electrical  stimulation.  Jap. 
Soc.  Sci.  Fish.  Bull.  15(9): 443-446.  (In  Jap¬ 
anese  with  English  summary). 

If  M .  edulis  is  subjected  to  20  volts  for  5 
seconds,  ripe  specimens  will  be  induced 
to  spawn. 

24°  Jaisle,  K.  1934.  Uber  den  ertrag  des  forel- 
lenbaches.  Allg.  Fischerei-Zeitung,  Jahrg 
59(2):  18-20. 

249  Jellinek,  S.  1909.  Atlas  der  elektropathologie. 

Urban  und  Schwa rzenberg,  Berlin,  1909, 
pp.  xi  /  92. 

250  Joeris,  L.  1949.  Electric  seine  used  in  Ken¬ 

tucky.  Prog.  Fish  Cult.  11  (2):  119—1 2X . 

A  seine  fitted  with  alternating  current 
charge  was  used  successfully  to  collect 
fishes. 

K 

251  Kellogg,  W.  N.  1958.  Galvanotropism  as  an 

avoidance  response.  The  Jour,  of  Comp, 
and  Physiol.  Psychol.  51(8):652-657. 

Direct  current  effects  were  studied  in  salt 
water  enclosures  3x8'.  Stocked  minnows 
avoided  the  negative  pole. 
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252  King,  B,  G.  1934.  The  effect  of  electric  shock 

on  heart  action  with  special  reference  to 

varying  susceptibility  in  different  parts  of  the 

cardiac  cycle.  Aberdeen  Press,  N.  Y. , 
1934,  20  pp. 

253  Kleerekoper,  H.  and  K.  Sibakin.  1956.  An  In¬ 

vestigation  of  the  electrical  "spike"  poten¬ 
tials  produced  by  the  sea  lamprey  (Petromy- 
zon  marinus)  in  the  water  surrounding  the 
head  region.  Jour.  Fish.  Res.  Bd.  Can. 
13:375-383. 

One  of  the  best  papers  on  spike  potentials 
around  a  fishes'  body. 

254  _ and _ .  1956.  Spike  po¬ 

tentials  producedby  the  sea  lamprey  (Petro- 
myzon  marinus)  in  the  water  surrounding  the 
head  region.  Nature  178:490-491. 

A  potential  was  recorded  15-20  meters 
away.  The  character  of  potential  is  20 
mm  per  second  and  200  microvolts. 

255  _ and _ _ .  1957.  An  inves¬ 

tigation  of  the  electrical  "spike" potentials 
produced  by  the  sea  lamprey  (Petromyzon 
marinus)  in  the  water  surrounding  the  head 
region  II.  Jour.  Fish.  Res.  Bd.  Can.  14(2): 
145-151. 

A  continuation  of  253.  A  very  good  paper 
and  an  excellent  bibliography. 

256  Koch,  F.  J.  1925.  They  take  the  scales  off  the 

perch  by  electricity  now.  Fish  and  Oyster 
Reporter  7(5):9. 

Electrical  charges  will  remove  fish  scales 
in  a  processing  plant. 

257  Koch,  H.  1932.  Eien  rohrenanordnung  zur  er- 

zeugung  pulsierender  gleichstrUme  variablen 
f  requenz  ,  intensitat  und  variablen  unter- 
brechungs  verhaltnisses.  Pflugers  Archiv. 
f.  d.  ges.  Physiol.  Bd  231:169-174. 

Electrocardiographs  of  responses  to  elec¬ 
trical  shocks  are  presented. 

258  Kokubo,  S.  1934.  On  the  behavior  of  catfish  in 

response  to  galvanic  stimuli.  TheSci.  Repta. 
of  the  Tohoku  Imp.  Univ.  (Sendai.  Japan) 
4th  Ser.  (Biol.)  9(2-3):87-9«, 

Catfish  are  sensitive  to  electrical  atlmu- 
lae  as  low  as  4  milliamperea. 

259  _ ,  N.  Abe  and  K.  Usuka.  1933.  Re¬ 

sponse  to  f  i  s  h  e  a  to  the  change  of  environ¬ 
mental  factors.  I.  Relatioo  of  earth  current 
and  electrical  stimulus  to  the  behavior  of 
fishes.  Saitoho-oo  Kai  (The  Salto  Gratitude 
Foundation,  Sendai,  Japan),  Annual  Rept.  of 
the  Work  (1932),  <9):33-37. 

Positive-negative  responses  of  catfish  to 
electrical  stimulae  are  presented. 

260  Kollensperger,  F.  K.  and  F.  Schemtnaky. 

1938.  Der  "galvanlachekrampf”  bei  aufatel- 
gender  durchstromung  von  frdacheo.  Pill- 
gen  Archiv.  f.  d.  ges.  Physiol.  Bd  241: 
38-53. 


♦  Kraus,  H.  and  W.  Re  i  ff  e n s  tuhl.  1933.  See 
Light. 

261  Kreutzer,  C.  O.  1950.  Die  physiologischen 

grundlagen  der  elektrofischerei  im  Meer. 
Archiv.  f.  Fischereiwiss.  Jahrg  2(1-2): 
10-14. 

The  phy  s  i c  s  of  electricity  in  sea  water 
and  the  power  necessary  for  satisfactory 
operation  are  viewed. 

262  _ .  1951.  Thune  werden  elektrisch 

geangelt.  Fischereiwelt,  Jahrg  3,  (10):  160- 
161. 

263  _ .  1954.  Elektrofischerei.  Elektro- 

lechnische  Zeitschrift  (VDE-Verlag  G.m.b. 
tt.)  6(5):176.  (In  German). 

264  _ .  1954.  Elektrofischerei.  Elektro- 

techn.  Zeitsche.  Biol.  (5). 

265  _ .and  H.  Peglow.  1949.  The  appli¬ 

cation  of  electro-physiological  effects  on 
fishing.  Fishing  Gaz.  66(1 2):  52. 

266  _ and _ .  1949.  Abstract  of: 

The  application  of  electro-physiological  ef¬ 
fects  on  fishing.  Comm.  Fish.  Abstr.  3(5):3. 
Abstract  of  265. 

267  _ and _ .  .  1950.  Abstract  of: 

The  application  of  electro-physiological  ef¬ 
fects  on  fishing.  F.  A.  O.  World  Fish.  Abatr. 
Abstract  of  265. 

268  Kuroki.T.  1950.  Study  on  the  electric  fishing 

screen.  I.  On  the  selection  of  effective  fre¬ 
quencies.  Jap.  Soc.  Sci.  Fish.  Kill.  16(4): 
165-170.  (In  Japanese  with  English  sum¬ 
mary). 

If  one  uses  low  frequencies,  larvae  may 
be  protected  by  limiting  the  frequency  of 
cycles. 

269  _ .  1951.  Studies  on  the  electric  fish- 

screen.  II.  On  the  effects  of  stimuli  by  A.C. , 
F.R.C.,  and  H.R.C.  Jap.  Soc.  Sic.  Fish. 
Bull.  17(5):128-131.  (lh  Japanese  with  Eng¬ 
lish  summary). 

To  equal  alternating  current,  one  needs 
2-4  X  F.R.C.,  1/3  to  2/3  H.R.C.  R.C. 
reaction  is  acute  in  small  ana  large  fish 
when  the  electrifying  voltage  la  low. 

270  _ .  1952-53.  Study  on  the  electric 

fish-acreen.  IV.  The  electrifying  etfecta  by 
10'*  aeriea  order  low  frequency  electric 
ahocka  upon  flah  bodiea.  Jap.  Soc. Sci.  Fiah. 
Bull.  18(1):  25-59. 

A  study  of  go  1  d fiah  in  terma  of  low  fre¬ 
quency  shocks. 

271  _ .  1953.  Studies  on  tha  alectric  fish- 

screen.  vm.  About  the  interruption  of  the 
electrifying  in  trawl  net  fishing.  Jap. Soc. 

Sci.  Fiah.  Bull.  18(9):385-388.  (to  Japanese 
with  English  summary). 


-  16  - 


272  _ .  1353.  Study  on  the  electric  fish¬ 

ing-net,  DC.  About  the  relations  between 
electric-power  and  electrocution.  Jap.  Soc. 
Sci.  Fish.  Bull.  18 (1 2): 69S-7 02. 

There  is  a  lag  relation  between  thefishes' 
head  and  the  product  of  the  destructive 
powers  of  the  expotential  value  and  the 
supplying  time  of  electricity. 

273  _ .  1959.  Electrical  fishing  in  Japan. 

In:  Modern  Fishing  Gear  of  the  World.  Fish¬ 
ing  News  Ltd.,  London,  pp.  581-582. 

Electric  gear  was  patented  in  1895  and  not 
usedbefore  1924.  Reviews  uses  and  future 
outlook.  It  takes  3-5  minutes  to  electro¬ 
cute  a  large  active  shark. 

274  _ and  M.  Chuman.  1950.  Study  on 

the  practicality  of  new  fisheries  by  low  fre¬ 
quency  electric -shocks.  I.  About  the  electric 
resistance  in  fish  bodies.  Jour.  Kagoshima 
Fish.  Coll.  (Kagoshima,  Japan),  l(Ser.  ):15- 
21.  (In  Japanese  with  English  summary). 
Discusses  fluctuating  resistances  in  fish¬ 
es  using  electrode  couples  and  the  distance 
between  them. 

275  _ and _ 1952.  Study  on  the 

electric  fishing -net.  VI.  About  the  electric- 
power  on  the  fish-body  in  the  water.  Mem. 
Fac.Fish,  Kagoshima  Univ.  (Kagoshima, 
Japan),  2(l):41-44.  (In  Japanese  with  Eng¬ 
lish  summary). 

Power  input  into  a  body  is  the  cubic  of  its 
body  length.  One-half  power  is  necessary 
in  sea  water  as  opposed  to  fresh. 

276  _ and _ .  1953.  Studies  on 

the  electric  fishing  screen.  VH.  Practical 
arrangements  of  electrodes  to  obtain  correct 
distribution  of  potential.  Jap.  Soc. Sci.  Fish. 
Bull.  (Toyko),  18(9):381-384. 

Negligible  effects  were  noted  when  elec¬ 
trodes  were  placed  at  varying  distances. 

277  _ ,  Y.  Kqto  and  K.  Nagashiroa.  1952- 

53.  Studies  on  the  electric  fishing  screen. 
VUI.  Inte  r  rpption  of  the  electrification  in 
combined  trawling  and  electric  fishing.  Jap. 
Soc.  Sci.  Fish.  Bull.  (Toyko),  18(1): 21 -24. 
(In  Japanese  with  English  summary). 

There  is  evidence  to  believe  electro-fish¬ 
ing  is  having  a  serious  effect  on  shellfish. 

278  _ and  T.  Morita.  1950.  Study  on  the 

practicality  of  new  fisheries  by  low  frequency 
electric-shocks.  II.  About  the  electrocuting 
test  on  the  shark  in  the  long-line  fishing. 
Jour.  Kagoshima  Fish.  Coll.  (Kagoshima, 
Japan) ,  1  (Dec.): 22 -27.  (La  Japanese  with 
English  summary). 

Use  of  low  fre<pieocy  electric  shocks  in 
long  line  fishing  is  presented. 


279  _ ,  _ and  F.  Fukudome. 

1953.  Investigations  into  the  practicality  of 
new  fisheries  by  using  low  frequency  electric 
shocks,  m.  About  the  electrocution  tea  tin 
long-line  shark  fishing.  Rept.  m,  Jap.  Soc. 
Sci.  Fish.  Bull.  (Toyko)  18(8):359-36X.  (In 
Japanese  with  English  summary). 

Harpoon  electric  gear  killed  all  fish  in  40 
seconds. 

280  _ and  Y.  Narasako.  1957.  On  the 

projectof  a  pipe-harpoon  and  its  cable-rope 
for  electrical  whale-catching.  Mem.  Fac. 
Fish.  Kagoshima  Univ. ,  61:82-94. 

Use  of  an  electrical  harpoon  readily 
catches  whales. 


L 

281  Larimore,  R.  W.  1957.  Factors  influencing 

the  efficiency  of  the  electric  fish  shocker  in 
an  Illinois  stream.  In:  Symposium  on  eval¬ 
uation  of  fish  populations  in  warm-wata£, 
streams.  March  25,  1957.  Iowa  St.  Coll, 
pp.  93. 

Freshwater  fishes  are  often  difficult  to 
shock  in  streams  with  wide  varying  con¬ 
ductivities. 

281a _ .  1961.  Fish  population  and  elec- 

trofishlng  success  in  a  warm-water  stream. 
Jour.  Wild],  Mgt.  25(1):  1-12.  » 

An  electrofishing  census  was  made  of  a 
one-mile  section  of  stream.  Later  when 
the  stream  was  diverted  a  complete  kill 
and  count  was  possible.  The  efficiency  of 
this  gear  depended  on  species  habits,  hab¬ 
itat  preferences  and  morphological  pecu- 
'  liarities.  No  one  shocker  will  work  well 
here  because  of  the  diverse  fish  popula¬ 
tion. 

282  _ ,  L.  Durham  and  O.  W.  Bennett. 

1950.  A  modification  of  the  electric  flah 
shocker  for  lake  work.  Jour.  Wlldl.  Mgt. 
14(3):320-323. 

A  discuss  loo  of  a  gear  modification  to 
permit  operation  in  lakes  where  conduc¬ 
tivities  vary  greatly. 

283  Larkin,  P.  A.  1950.  Canadian  uaee  of  electri¬ 

cal  fiah  a  hocking  devicee.  Can.  Flah  Cult. 
9:21-25. 

Canadian  early  trials  to  capture  trout  and 
minnows  are  presented. 

284  Larsen,  K.  1949.  First  report  on  the  effect  of 

the  liberation  of  salmon  fry  in  the  Chideoaa 
1946-47.  Danish  Biol.  Sta.  Rept.  49(1944): 
27-37. 

Shocking  was  used  to  search  and  sample 
for  planted  salmon  fry. 


t 
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285  _ .  1954.  Electrofishing  of  sea  trout 

for  stripping.  Danmarks  Fishcrei-og  Havun- 
dcsogelser  M edde  1  ser.  Ny  Ser.  Bd  1(6): 
1-30. 

Trout  for  s  t  r  i  pp  i  n  g  were  caught  using 
shockers.  Hatching  was  found  normal. 

286  _ .  1955.  Fish  population  analyses 

in  some  small  Danish  trout  streams  by  means 
of  D.C.  electro-fishing,  with  special  refer¬ 
ence  to  the  populations  of  trout  (Salmo  trutta 
L).  Danmarks  Fisherci-og  Havundersogel- 
ser  Medelser.  Ny  Ser.  Bd  1,  (10):l-70. 
Excellent  bibliography  concludes  this  pap¬ 
er.  Trout  and  eels  for  life-history  studies 
were  obtained  by  shocking. 

287  Latta,  W.  C.  and  G.  F.  Myers.  1960.  Night 

use  of  a  direct-current  electric  shocker  to 
collect  trout  in  lakes.  Tr.  Am.  Fish.  Soc. 
90(l):81-83. 

A  discussion  of  problems  encountered 
when  sampling  trout  in  lakes. 

288  Lennon,  R.  E.  and  S.  P.  Parker.  1958.  Ap¬ 

plications  of  salt  in  electrofishing.  U.S. 
Fish  &  Wild'  -rv.  Spec.  Sci.  Rept.  280: 

12  pp. 

Addition  of  ordinary  cattle  feeding  blocks 
were  necessary  to  raise  the  conductivity 
to  a  point  where  fish  could  be  sampled 
with  shockers. 

289  Lethlean,  N.  G.  1953.  An  investigation  into 

the  design  and  performance  of  electric  fish- 
screens  and  an  electric  fish-counter.  Tr. 
Roy.  Soc.  Edinburgh  (Pt.  2).  62(13):479-526. 

290  Levin,  S.  1957.  Hadayig  Hekhashmali  If  Khul- 

lah  (Electric  fishing  in  Houla  Lake).  Fish¬ 
erman's  Bull.  (Haifa,  Israel)  (13):12.  (In 
Hebrew). 

Israeli  attempts  to  shock  fish  in  Houla 
Lake  are  presented. 

291  _ .  1957.  Electric  fishing  in  Lake 

Huleh.  Fisherman's  Bull.  2(13):12-13.  (In 
Hebrew). 

Similar  to  290. 

292  Lillie,  H.  R.  1949.  Whaling  and  its  anaretic 

problems  today.  Can.  Geo.  Jour.  38:105- 
113. 

A  discuss  ion  of  the  use  and  possible  harm 
of  the  electric  harpoon  on  whales. 

293  Links,  R.  1928.  Erfahnmgea  bei  der  (lecher- 

ell  tchen  bewirtschaltung  der  weissertUals- 
perren.  Griines  KorreSp.-Bl.  f.  Flschauch- 
ler  usw.  (Dresden),  Jahrf  31:204. 

294  _ .  1927.  Fiechea  m !  t  elektristtat. 

Landwirtschaftllche  Wochenschr.  f.  d.  Prov. 
Sachsen,  1927,  1:5-4. 

295  Loeb,  H.  A.  1955.  An  electrical  surface  de¬ 

vice  for  carp  control  and  fish  collection  in 
lakes.  N.Y.  Fish  «md  Game  ♦f?v*'>0-231 


296  _ _.  1957.  Night  collection  of  fish  with 

electricity.  N.  Y.  Fish  and  Game  4(1):  109— 
118. 

Perch,  carp  and  smallmouth  bass  were 
readily  captured  by  shocking  at  night. 

297  _ .  1958.  Notes  on  electric  fishing 

techniques.  N.Y.  Fish  and  Game  5(1):  100. 
Carp  and  pickerel  were  readily  captured 
by  electro-fishing. 

298  Loeb,  J.  1918.  Forced  movements,  tropisms, 

and  animal  conduct.  Lippineott  Co. ,  Phils. , 
and  London,  209  pp. 

A  monographic  review  of  animal  reactions 
in  electrical  fields. 

299  _ and  W.  E.  Gerry.  1896.  Zurtheoric 

des  galvanotropisms.  n.  Versuche  an  Wir- 
belteiren.  Pflugers  Archiv.  f.  d.  ges. 
Physiol.  lxv:41-47. 

Positive -negative  reactions  of  Amplep- 
toma  are  presented. 

300  _ and  S.  S.  Maxwell.  1896.  Zur 

theorie  des  galvanotropisms.  Pflugers 
Archiv.  f.  d.  ges.  Physiol.  lxiii:121-144. 
Crustaceans  orientate  head  positive,  tsO 
negative  in  an  electric  field. 

301  Lucas,  K.  1906.  On  the  optimal  electric  stim¬ 

uli  of  muscle  and  nerve.  Jour.  Physiol. 
35(1-2):103-114. 

The  optimum  vibrations  at  which  the  ear- 
torius  muscle  and  sciatic  nerve  will  still 
function  is  80but  a  range  of  41-233  vibra¬ 
tions  will  be  tolerated. 

302  _ .  1907.  On  the  rate  of  variation  of 

the  exciting  current  as  s  factor  in  electric 
excitation.  Jour.  Physiol.  36(4-5): 253-274. 
Minimum  reception  by  s  muscle  for  s 
current  to  produce  an  effect  Is  4.4  vibra¬ 
tions. 

303  Ludloff,  K.  1895.  Untersuchungen  ubar  dea 

galvanotropismua.  Pflugers  Archiv.  f.  4. 
ges.  Physiol.  Bd  59:525-554. 

Proto  loans  orient  and  prefer  positive  pole 
when  in  an  electric  field. 

304  Lyon,  E.  P.  1909.  Rheotropism.  Q.  Rheo- 

tropism  of  flah  blind  in  one  eye.  Am.  Jour. 
Phyalol.  24:244-261. 

A  general  orientation  experiment  with 
partially  blind  fishes. 

M 

305  MacDonald,  Rose  M.  E.  1921.  An  analytical 

subject  bibliography  of  the  publication*  of  the 
Bureau  of  Fiehsrie*  1871-1920.  App.  V, 
Rept.  of  U.  S.  Comm,  of  Flab,  for  1924. 
Bur.  Flab  Doc.  899:1-308. 

308  surlier,  G.  and  J.  Michel.  1951.  U  ptch* 
electrtque.  Ana.  4*  la  Soc.  Roy.  Zoo!.  4a 

JUIriitiip  Tom# 
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307  Marsden,  R.  1952.  Electrocution  of  whales. 

Gen.  Elec. Co.  Jour.  (London)  19(2):122-123. 

A  discussion  of  the  use  of  harpoons  which 
can  electrocute  whales  is  decreed  better 
than  normal  harpoons. 

308  _ .  1952.  Electrical  method  of  kill¬ 

ing  whales.  World  Fishing  (London),  Pt.  I, 
1(3):97-100. 

Another  pape  r  discussing  the  ease  with 
which  whales  can  be  killed  by  an  electric¬ 
ally  powered  harpoon. 

309  Mathews,  A.  P.  1903.  Electrical  polarity  in 

thehydroids.  Am.  Jour.  Physiol.  8:294-299. 
In  hydroids  the  point  of  regeneration  is 
negative.  This  polarity  is  due  to  unequal 
regeneration  of  the  protoplasm. 

310  McCauley,  R.  W.  1960.  The  role  of  electrical 

conductivity  of  water  in  shocking  lampreys 
(Petromyzon  marinus).  Jour.  Fish.  Res. 
Bd.  Can.  17(4):583-589. 

Voltage  to  immobilize  sea  lampreys  at 
15°C.  against  lag  of  conductivity  of  water 
is  a  rectangular  hyperbulah  normal  to  the 
axis.  Conductivity  of  live  lamprey  at 
15°C.  was  2700  m  ic  roohms  per  centi¬ 
meter  cube. 

311  McKinley,  G.  M.  1930.  Some  biological  effects 

ofhigh  frequency  electrostatic  fields.  Proc. 
Penn.  Acad.  Sci.  4:43-46. 

A  review  of  the  general  field  of  electro¬ 
static  fields. 

312  _ .  1933.  The  ult rah igh  frequency 

magnetic-electric  field  in  biology.  Univ. 
Pgh.  Bull.  30(2):183-188. 

Abstract  of  thesis  of  the  use  of  ultrahigh 
frequency  magnetic-electric  fields  in 
biology. 

313  McKinely,  J.  G. ,  Jr.,  and  G.  M.  McKinley. 

1930.  Highfrequency  equipment  for  biologi¬ 
cal  experimentation.  Science  71(1846):508- 
510. 

314  McLain.  A.  L.  and  W.  L.  Nielsen.  1953.  Di¬ 

recting  the  movement  of  fish  with  electricity. 
U.  S.  Fish  &  Wildl.  Serv.  Spec.  Sci.  Kept. 
93:1-24. 

Direct  currents  were  used  successfully  to 
direct  the  movements  of  trout. 

315  McMillan,  F.  O.  1928.  Electric  fish  screen. 

U,  S.  Bur-  Fish.  Bull.  44:97-128. 

A  relation  was  found  in  order  to  paralyze 
salmon:  g  =  3.70  W  gc  volts  per  second 
L 

w  s  water  resistivity  corrected 
L  *  fish  length. 

316  Meyer,  P.  F.  1951.  Erfahrungen  n.ltder 

elektrischcn  thunfischangel.  Flschereiwelt 
Jahrg  3,  11:178-173. 


317  _ .  1952.  Derweg  naar  elektrotrawl 

ist  urij  (summary).  Het  Vissesijblad  (Os- 
tend)  7  (22):  5;  7(23):8. 

Another  paper  dealing  with  the  topic  of 
electro  shocking  gear  and  its  use  on  fishes. 

318  _ .  1952.  Der  weg  zum  elektrotrawl 

ist  frei.  Die  Fisch  Industrie  (Bremerhaven) 
4(5):73-74. 

Similar  to  317. 

319  Meyer-Waarden,  P.  F.  1953.  Beeinflusst  die 

elektronarkose  lebenfahigkeit  und  wachstrem 
der  fische.  Der  Fischwirt,  Hamburg,  3(7): 
225-228.  (In  German). 

320  _ .  1953.  Elektrizitat  und  fischfang. 

Orion  N  a  t  u  r  w  i  s  s  enschaftlich-Technische 
Ze  itschrift  fur  Jederman,  Munich,  8(3/4): 
91-99.  (In  German). 

321  _ .  1955.  Neue  wege  der  elektro- 

fischerei.  Elektronik,  Wurzburg,  Germany," 
4(7):  159-165. 

Electric  shockers  are  used  successfully 
in  Germany  to  capture  fish. 

322  _ .  1957.  Electrical  fishing.  F.  A. 

O.  Study,  Chapters  1-8,  (7):  1-78. 

A  good  review  of  the  us  es  of  electrical 
fishing  gear  and  their  af  ects  to  fish  and 
whales. 

323  _ .  1958.  Wo  steht  gegcnwartig  die 

elektrofischerei  (Wahtiethe  present  state  of 
elect  rical  fishing).  Jahrbuch  des  1  sclmi- 
schen  Hochschule  Hannover  1955-56  ,  3  pp. 
und  Protokolle  zur  Fischereitechnik  (bu  titut 
fur  Netzforschung  Hamburg,  West  Germany) 
5(22/23):  7  pp.  (In  German). 

324  _ ,  et  al.  1959.  Discussion  of  elec¬ 

trical  fishing.  In:  Modern  Fishing  Gear  of 
the  World.  Fishing  News  Ltd.,  London, 
pp.  592-595. 

325  Miyake,  I.  1957.  The  response  of  tuna  and 

other  fish  to  electrical  stimuli.  U.S.Fish 
4:  Wildl.  Serv.  Spec.  Sci.  Rept.  223:23  pp. 
After  calibrating  the  frequencies  neces¬ 
sary  to  produce  elcctrotaxis  in  the  ahole- 
hole  a  tank  35x1 1x4  feet  was  constructed 
to  hold  tuna.  A  multi -capacitor  (55,000 
mfd)  cha  rged  by  2  series  of  banks  of6 
volt  automobile  storage  batteries  and  a 
variable  speed  contactor  was  used  to  con¬ 
trol  it  when  electrodes  were  16  feet  apart. 

326  _ and  W.  R.  Steiger.  1957.  The  re¬ 

sponse  of  tuna  and  othe  r  fish  to  electrical 
stimuli.  U.S.Fish  6  Wildl.  Serv.  Spec.  Sci. 
Rept.  223:1-23. 

Need  6.6  ma/cm3  10  cps.  and  9-8  milll- 
sec .  which  is  the  optimum  current  density, 
pulse  f  r  e  q  u  e  n  cy  and  pulse  duration  for 
electrotaxis  in  K.  sandvicensis. 
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327  Mohnke,  — .  1932.  Elcktrischer  fischfang  in 

Hamm.  Mitteild.  Fisherci-Verein  Westaus- 
Bd  2:210. 

328  Moor,  W.  N.  1954.  A  new  type  of  electric  fish 

catcher.  Jour.  Animal  Ecol.  23:373-375. 

,  A  newly  designed  electric  shocker  was 

mosteffective  instunning  trout,  minnows, 
lampreys  and  crayfish. 

329  Moore,  A.  R.  1926.  Galvanic  stimulation  of 

luminescence  in  Pelagia  noctiluca.  Jour. 
Gen.  Physiol.  9(3):375-37 9. 

The  ctenophore  glowed  at  positive  pole, 
slime  glows  at  negative.  Luminescence  is 
not  the  result  of  muscle  contractions. 
Potassium  relaxes  and  causes  limines— 
cence. 

330  Moorehouse,  V.  II.  K.  1933.  Reactions  of  fish 

to  noise.  Can.  Biol,  and  Fish.  7(35/38): 
467-475. 

331  Morgan,  M.  E.  1951.  Fishing  with  electricity , 

Univ.  Hawaii,  Hawaii  Mar.  Lab.  News  Cir. 
12:3  pp.  Mimeo. 

Usedtocatchskipjack,  tuna  and  aholehole. 
Present  problems  in  salt  water  are  dis¬ 
cussed. 

332  _ .  1953.  The  response  of  a  tropical 

fish  to  direct  current  and  its  application  to 
the  problems  of  electrofishing  in  sea  water. 
Pacific  Sci.  7 (4): 482-492. 

The  aholehole  orientates  itself  toward  the 
positive  pole. 

333  Morris,  R.  W.  1950.  .An  application  of  elec¬ 

tricity  to  coll  ec  t  ion  of  fish.  Prog.  Fish 
Cult.  12(1):  39-42. 

334  Muller,  H,  K.  1926.  Die  latenzzeit  konteak- 

tiler  infusorien  bei  reizung  mit  einzelinduk- 
tionsschlag.  Zeitschr.  Biol.  85(l):31-34. 
Protozoan  reactions  and  orientations  to 
electrical  fields  are  presented  along 
famed  positive -negative  orientation  lines. 

335  Murray,  A.  R.  1959.  A  direct  current  electro¬ 

fishing  apparatus  using  separate  excitation. 
Can.  Fish  Cult.  23(27):6  pp. 

A  new  shocking  gear  with  separate  leads 
waa  successful  in  shocking  trout  and  sal¬ 
mon. 


N 

336  Nagel,  W.  A.  1895.  Ueber  galvanotaxis. 
Pfldgera  Archlv.  f.  d.  ges.  Physiol.  Bd  59: 
<03-642. 

Fish,  frogs,  protozoans  and  crayfishes  all 
orientate  their  bodies  parallel  to  lines  of 
electrical  force  in  water.  The  head  faces 
the  positive  pole. 


337  Neb,  K.  E.  1952.  Betraubung  von  fischen 

durch  elektrische  strome.  Fischereiwelt, 
Jahrg  4,  3:44-45. 

338  Neergaard,  K.  V.  1922.  ExperimenteUe  un- 

tersuchungen  zur  e  1  e  k  t  ronarkose.  Archiv. 
f.  Klinische  Chirurgie  Bd  122:100-150. 

A  review  of  muscular  responses  to  elec¬ 
tric  currents. 

339  Newman,  E.  1876.  Mr.  Saville  Kent’s  lecture, 

at  the  Soc  iety  of  Arts,  on  "The  aquarium: 
construction  and  management. "  Zool. ,  2nd 
Ser.  (London),  11:4853-4858. 

340  Newman,  H.  W.  1959.  Effect  of  field  polarity 

in  guiding  salmon  fingerlings  by  electricity. 
U.  S.  Fish  &  Wildl.  Serv.  Spec.  Sci.  Rept. 
319:1-15. 

Guiding  salmon  is  due  to  the  avoidance  of 
the  fish  to  an  electrical  field,  not  elec¬ 
trotaxis. 

341  Nicolai,  L.  1930.  Uber  elektrotaxis  und  elek- 

tronarkose  von  fischen.  Pfliigers  Archiv.  f. 
d.  ges.  Physiol.  Bd  224:268-277. 

A  classical  positive-negative  reaction  ex¬ 
periment  and  its  results  are  presented. 

342  Nikonorov,  I.  W.  1955.  Beobachtungen  uber 

das  verhaltan  von  kilka  (Breitlings-sprotte) 
inderzoneder  Wirksamkeit  der  Sangpumpe. 
Deutsche  Fischerel  Zeitung,  pp.  156.  (In 
German). 

343  _ and  A.  K.  H.  Pateev.  1959.  Lov 

kil'ki  rybonasosom  pri  podvodnom  osveshe- 
hemi  s  primenenem  impul'snago  toka  (Sprat 
fishing  with  suction  pumps,  underwater  light 
and  pulsating  current).  Rybnoe  Khoziaiatvo 
35(7): 53-58.  (In  Russian). 

If  the  light  is  too  strong  gathering  occurs 
outside  it.  Problems  of  polarized  light 
and  fish  outside  or  inside  the  auction  field 
and  possible  loss  are  discussed. 

344  Noddach,  Ida  and  W.  Noddach,  1939.  Die 

haufigkeiten  dor  schwermetalle  in  meeretier- 
en.  Archiv.  Zool.  32(4):l-35. 

345  Nomura,  S.  and  K.  Ishikawa.  1933.  Response 

of  fishes  to  the  change  of  environmental  fac¬ 
tors.  n.  Preliminary  experiment  in  the 
measurement  of  Chronaxie  in  fishea.  Salta 
ho-on  kai  (The  5a ito  Gratitude  Foundation 
Sendai,  Japan),  Annual  Rept.  of  thn  Work, 
1932,  (9): 37 -42. 

346  Nusenbaum,  L.  M.  1959.  O  provedenii  ryto  v 

elekticheskom  pile  v  soyazl  a  probentoy  ikh 
Okhi  any  pri  gidroatrol-tel's  etve  (The  behav¬ 
ior  off  tehee  in  an  electric  field  and  their 
protection  during  hydraulic  conetructioo). 
U.S.FIaht  Wildl.  Serv.,  Mlsci.  Lit.  Trmnal. 
Boothbay  Harbor. 
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347  "Observer."  1928.  Electrical  screen  tested. 

Western  Out  -of-Doors  5(2):11. 

348  Ohta,  T.  1924.  (Investigations  on  electric  cur¬ 

rent  and  living  fish).  Suisan  Kenkiushi  19 
(12):432.  (In  Japanese). 

Another  Japanese  experiment  to  show  pos¬ 
itive-negative  body  orientation  in  fishes 
in  an  electrical  field. 

349  Okada,  M.  1929.  On  the  action  of  electric 

current  on  fishes.  I.  Excitation  and  narcosis. 
Jour.  Imp.  Fish.  Inst.  (Toyko)  24(2):64-72. 
Good  data  are  presented  on  the  action  due 
to  a  polar  drop  along  a  fishes  body.  This 
drop  depends  on  current  density. 

350  _ _ .  1929.  Note  on  leading  the  move¬ 

ment  of  fish-groups  by  electric  current. 
Jour.  Imp.  Fish.  Inst.  (Toyko)  24(5):124-128. 

351  _ .  1929.  On  the  action  of  electric 

cur  rent  on  fishes.  D.  Electrophototaxis  of 
fishes  in  a  group.  Jour.  Imp.  Fish.  Inst. 
(Toyko)  25(1):1-11. 

352  Omand,  D.  N.  1950.  Ele c t rical  methods  of 

fish  collection.  Can.  Fish  Cult.  9:13-20. 
Electrical  shockers  can  be  used  success¬ 
fully  to  collect  fishes. 

353  Oren,  O.  H.  and  Z.  Fried.  1959.  Electro¬ 

fishing  in  Lake  Huleh.  In:  Modern  Fishing 
Gear  of  the  World.  Fishing  News  Ltd.,  Lon¬ 
don,  pp.  586-588. 

Of  a  number  of  f  i  sh  species  which  were 
thought  possible  to  collect  by  electrofish¬ 
ing  only  Clarias  lazera  succumbed. 

354  Ota.F.,  H.  Ajisaka  and  L.  Oshiro.  1953.  On 

the  effects  of  electric  shocks  in  low  frequency 
upon  the  fish  muscle.  Mem.  Fac.  Fish. 
Kagoshima  Un  iv .  (Kagoshima,  Japan)  3(1): 
103. 

In  an  electrical  field  the  ammonium  con¬ 
tent  of  the  muscle  is  less  than  If  it  were 
killed  otherwise. 

P 

355  Parker.  G.  H.  and  A.  P.  Van  Heusen.  1917. 

The  responses  of  tho  catfish ,  Amlurus  asotus 
to  metallic  and  non-metallic  rods.  Am.  Jour. 
Physiol.  44(3):405-420, 

If  the  charge  is  one  milllampere  the  posi¬ 
tive  pole  repels  the  fish,  if  it  is  0.7  or 
less  no  effect  is  noticed. 

35C  Pearl,  R.  1901.  Studies  on  electrotsxls.  l.On 
the  reactions  of  certain  infusoria  to  the  elec¬ 
tric  current.  Am.  Jour.  Physiol.  4:96-123. 
The  general,  extreme  effects  to  infusoria 
in  an  electrical  field  is  death,  however, 
not  all  areas  of  the  body  are  affected  alike. 


357  Peglow,  H.  1949.  Useof  electro-physiological 

effects  in  ocean  fishing.  U.S.Fish  &  Wildl. 
Serv.  Fish  Leaflet  348:  c-8. 

358  Peterson,  C.  E.  1952.  Electrical  fishing  ex¬ 

periments  in  salt  water  reported  successful. 
Comm.  Fish.  Rev.  14(10):62-64. 

359  "Petrale."  1953.  Salmon  to  be  shocked  into 

place.  Pacific  Fisherman  51(8):35. 

360  Petty,  A.  C.  1955.  An  alte  mate -polarity 

electrode.  N.  Y.  Fish  and  Game  2(1):  114 — 
119. 

361  Pieron,  H.  and  J.  Segal.  1939.  Les  manifes¬ 

tations  electriques  de  l'excitation  luminense 
chez  la  Mya.  Compt.  Rend.  Soc.  Biol.  130 
(1):  47  —51 . 

362  Piffl,  H.  1913.  Dalmatinische  fischerei.  Der 

Fischerbote  5:272-275. 

Fishing  for  herring  with  electricity  proved 
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Kriegsgemeinschaftsausgabe  Bd  47(11-12): 
41-44;  03-14): 50-52;  (17-18):65-68;  (23-24): 
91-93. 

444  Solandt,  D.  Y.  1936.  Conduction  and  excita¬ 

tion  in  nerve.  The  time-factors  of  excitation. 
Evans'  Recent  Advances  in  Physiol. ,  5th  Ed. 
Chap.  8,  J.  and  A.  Churchill  Ltd.,  London, 
500  pp. 

445  Stutkewltsch,  P.  1905.  Galvanotropisms  und 

galvanotaxis  der  Ciliata  n.  Zeitachr.  f. 
Allg.  Physiol.  5:511-534. 

Ciliates  are  affected  and  orientate  in  a 
positive-negative  field  similar  to  ao  many 
other  organisms,  head  positive,  tail  neg¬ 
ative. 

446  Stelnhausen,  W.  1921.  Uber  stromdichtebes- 

tlmmung  und  die  Beziehung  der  atromdichte 
zum  Erregunesvorgang.  Pflugers  Archiv. 
f.  d.  gcs.  Physiol.  Bd  193:171-200. 

Avery  good  review  of  the  effects  of  elec¬ 
tricity  on  the  physiology  of  animals. 


447  Stewart,  L.  1959.  Electrical  f  i  sh  diversion 

screen  in  England.  Prog.  Fish  Cult.  21(3):  . 
137. 

Trout  were  easily  collected  using  an  alter¬ 
nating  current  shocker. 

448  Sullivan,  C.  1956.  The  i  mpo r tance  of  size 

grouping  in  population  estimates  employing 
electric  shockers.  Prog.  Fish  Cult.  18(4): 
188-191. 

T 

449  Tagtstrom,  B.  (Kisker).  1931.  Fischereimit  j 

elektrizitat  in  Hawiks'  Fischzuchtanstalt.  j 
Ny  svensk  Fiskeritidskrift  (5):44-47.  j 

450  Tamura,  M.  1922.  Denki  o  ogoseru  gyodo  j 

heisaku  sochi  (Electric  device  for  stopping 
the  passage  of  fish).  The  Suisankai  (Jour.  \ 
Fish  Soc.  Japan,  Toyko)  (476):302-303.  (In 
Japanese). 

451  Tamura,  T.  1959.  Section  12:  Attraction  of 

fish.  Fundamental  studies  on  the  visual  sense  j 

infish.  In:  Modern  Fishing  Gear  of  the  ? 
World.  Fishing  News  Ltd.,  London,  pp. 
543-547. 

Sparids  were  conditioned  to  a  size  of  nylon 
twine  and  later  were  shocked  to  avoid  it. 

The  same  was  done  with  carp  and  light. 

452  Tanner,  Z.  L.  1885.  The  use  of  the  electric 

light  in  fishing.  U.S.  Bur.  Fish.  Bull.  5:464. 

453  Tauti  (Tauchi),  M.  1931.  Nitsuite  (On  the 

electric  fish  screen).  Jap.  Jour.  Limnol. 
l(l):22-24.  (In  Japanese). 

454  _ .  1932.  A  new  form  of  electric  fish 

screen.  Jour.  Imp.  Fish.  Inst.  (Toyko) 
27(1):  33-44. 

455  _ .  1934.  On  the  electric  fish  screen. 

Proc.  5th  Pacific  Sci.  Cong.  Div.  of  Biol. 

Sci. ,  5(1933): 3633-3635. 

An  excellent  review  of  the  literature,  es¬ 
pecially  Japanese. 

456  Taylor,  G.  M.  ,  L.  S.  Cole  and  W.  F.  Sigler. 

1957.  Galvanotoxic  responses  of  fish  to 
pulsating  direct  current.  Jour.  Wildl.  Mgt. 
21(2):  201-213. 

457  Telke,  --.  1937.  Ueber  elektrische  fischbe- 

taubung.  Berliner  und  Munchener  Tieraretl. 
Wochenschr,  Jahrg  (9):  137-138. 

458  Terry,  O.  P.  1906.  Galvanotropism  of  volvox.  ' 

Am.  Jour.  Physiol.  5:235-243. 

Volvox  is  usually  not  affectedby  electrical 
fields.  Assimilation  is  stimulated  by  red 
light  but  not  by  blue. 

459  Tesch,  F.  W.  1960.  Fischereiforschungen 

der  USA  andenGroscen  Seen.  Zeitachr.  fur 
Fischerei  Band  9  N.F.,  1-2:107-13*. 

Review  of  research  on  the  Great  Lakes 
and  efforts  to  control  sea  lampreys. 
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4G0  Tester,  A.  L.  1952.  Reaction  of  tuna  and  other 
fish  to  stimuli  -  1951.  Pt.  V.  Notes  on  the 
response  of  the  tropical  fish  (Kuhlia  sandvi- 
censis)  to  interrupted  direct  current,  U.S, 
Fish  &  Wildl.Serv.Spec.Sci.  Kept.  91:69-83. 

*  Tester,  A.  L.  1959.  See  Sound. 

461  _ andS.  M.  Trefz.  1954.  The  food 

of  the  aholehole,  Kuhlia  sandvicensls  (Stein- 
dachner),  in  Hawaiian  waters.  Pacific  Sc i. 
8(1):3-10. 

A  life  history  study  of  the  aholehole  made 
possible  in  that  the  specimens  were  collec¬ 
ted  with  electrical  gear. 

462  Thompson,  R.  B.  1960.  Capturing  tagged  red 

salmon  with  pulsed  direct  current.  U.S. 
Fish  &  Wildl.Serv.Spec.  Sci.  Rept.  355:1-10. 
For  best  results  90  seconds  of  shocking  at 
80-85  percent  of  the  duty  cycle  is  neces¬ 
sary  to  catch  red  salmon. 

463  Thornton,  W.  M.  1931.  Electrical  perception 

by  deep  sea  fish.  Proc.  Unlv.  Durham  Phil. 
Soc.  8(Pt.  4): 301—312. 

Only  zones  of  positive  and  negative  fields 
occur  on  deep  sea  fishes  when  in  an  elec¬ 
tric  current. 

464  Timmermans,  J.  A.  1954.  Lapeche  electrique 

en  eau  douce.  Jette  Impr.  Jour,  de  Clercq. 
31  pp. 

465  _ .  1954.  La  peche  electrique  en  eau 

douce  (Electric  fishing  in  fresh  water).  Sta¬ 
tion  de  Recherches  de  Groenandaal,  Travaux 
(Belgium)  Ser.  D  (15):31  pp. ,  6  pis.  (In 
French). 

466  Trefethen,  P.  S.  1955.  Exploratory  experi¬ 

ments  in  guiding  salmon  f  ingerlings  by  a 
narrow  direct  current  electric  field.  U.S. 
Fish  &  Wildl. Serv. Spec.  Sci.  Rept.  158: 1  -42. 

467  Tschernigen,  N.  F.  1952.  A  new  fishing 

method.  Fishing  Industry,  Moscow,  2:22. 
(hi  Russian). 

468  Tzonis,K.  1935.  Gleichstromnarkose  bei  In- 

sekten.  Mitteil.  aus  der  Biol.  Versuchson- 
stalt  der  Akad.  der  Wissenschaften  (235):  1  -2. 
The  classical  experiment  with  aquatic  in¬ 
sects  in  an  electrical  field  and  their 
orientation  to  positive  and  negative  poles. 

469  _ .  1937.  E 1  e k  t  rometanarkose  bei 

fischen.  Anzelger  d.  Kaiserlichen  Akad.  d. 
Wissensch.  (Wien),  Sltaungder  Mathemat.  - 
Naturwlss.  Wasse,  Bd  74,  23:201-202. 

470  _  .  1938.  Vergleichende  unterauch- 

ungenuberelektronarkose  und  elektrometa- 
narkose  bei  fischen.  Praktike ,  Akad.  AthSnon 
(Athens)  13:555-561.  (In  Greek  with  German 
summary). 

Good  bibliography  on  poaitive  -negative  re¬ 
actions.  Review  of  Schem insky  papers. 


471  _ and  W.  Baar.  1936.  Elektrotaxis 

und  verwandte  erscheinungon  bei  niederen 
krebsen.  Radiobioiogia  Generalis  4(4):  1-7. 
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472  Uzuka,  K.  1934.  Some  notes  on  the  behavior 

of  the  catfish,  Parasilurus  asotus ,  as  seen 
through  the  responses  to  weak  electric  cur¬ 
rent.  The  Sci.  Repts.  of  Tohokun  Imp.  Univ. 
(Sendai,  Japan).  4th  Ser.  (Biol.),  8(4):369- 
381. 
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473  Vietze,  — .  1927.  Neue  fischfangversuche mit 

hilfe  der  elektrizitat.  Fischerei-Zeitung 
Bd  30,  (2): 36. 

474  _ .  1927.  Kurzschluss  im  fischteich. 

Fischerei-Zeitung  Bd  30,  (18):386. 

475  _ .  1927.  Fischen  mit  elektrizitat. 

Fischerei-Zeitung  Bd  30,  (22):465-467. 

476  _ .  1927.  Die  elektrizitat  im  dienste 

der  fischzucht.  Elektrizitatswirtschaft , 
Jahrg  26  (Mitteil.  der  VDEW)  (433):  207-210. 

477  Volf,  F.  1953.  Verwundung  der  forellen  beim 

fang  mittels  elektrischen  stromes.  Sbornik 
Ceskoslo venske  Akad.  Zemedelskych  ved 
(Prague)  Rada  (Series)  B,  26(1-2):109-114. 
(In  Bohemian  with  Russian  and  German  sum¬ 
mary). 

478  _ .  1953.  Injuries  done  to  trouts  by 

electric  fishing.  Bull.  Czeshoslovak  Acad. 
Agric.  Sci.  1-2:104-109. 

Electric  shock  ruptures  vertebral  column 
and  swim  bladder.  Minimum  intensity  is 
0. 025  amps  per  1  cm^.  Fish  will  return 
to  a  normal  condition  in  3-5  minutes. 
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479  Wagner;  H.  D.  1948.  Einneues  elektro-fisch- 

fanggerat.  Allg.  Fischerei-Zeitung.  Jahrg 

73,  (10):85-88. 

480  Wagner,  R.  and  E.  Wetterer.  1949.  Elnelek- 

trisches  gerat  zur  erzengung  rhythmischen 
linear  ansteigender  undabfallender  reizapan- 
nungen  einstellbarer  steilheit  sowle  rech- 
teckiger  und  anderer  relaspannungsformen. 
PflSgera  Archiv.  f.  d.  ges.  Physiol.  Bd  251: 
585-593. 

481  Walch,  A.  1949.  Die  einwerkung  dee  elektri¬ 

schen  stromes  auf  den  fisch  bet  der  elektro- 
flscherei.  Allg.  Fischerei-Zeitung,  Jahrg 

74,  (12):  213-216. 

482  _  .  1950.  Die  gefahren  und  die  unfal- 

Ivertrfltung  bei  der  elektrofischerei.  Allg. 
Fischerei-Zeitung,  Jahrg  75,  (1):  18-20. 
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483  _ .  1950.  Diegerateder  rlektro- 

fischerei.  AUg.  Fischerei-Zeitung.  Jahrg 
75,  (1 5):371— 372;  16:391-394;  (17):414-416; 
(18):438-439. 

484  Wallengren,  H.  1903.  Zur  kenntnis  der  gal¬ 

vanotaxis.  I.  Die  anodische  galvanotaxis. 
n.  Dei  kathodische  galvanotaxis.  Zeitschr. 
f.  Allg.  Physiol.  Bd  2:341-384. 

485  _ .  1903.  Zur  kenntnis  der  galvano¬ 

taxis.  II.  Eine  analyse  der  galvanotaxis  bei 
Spirostomum.  Zeitschr.  f.  Allg.  Physiol. 
Bd  2:516-555. 

486  Ward,  H.  B.  1930.  Some  responses  of  sock- 

eye  salmon  to  environmental  influence  during 
fresh-water  migration.  Ann.  and  Mag.  Nat. 
Hist.  6(3):  18— 36. 

487  Webster,  D.  A.  1950.  Results  of  electric 

shocking  demonstration  in  Fall  Creek,  Ithaca, 
New  York,  May  16,  1950.  Dept.  Cons., 
Cornell  Univ.  6  pp. 

488  _ ,  J.  L.  Forney,  R.  H.  Gibbs,  Jr., 

J.  H.  Severns  and  W.  F.  Van  Woert,  1955. 
A  comparison  of  alternating  and  direct  cur¬ 
rents  in  fishery  work.  N.  Y.  Fish  and  Game 
2(1):106-113. 

489  Wegner,  H.  D.  1948.  Ein  neues  elektro-fisch- 

fanggerat.  Allg.  Fischerei-Zeitung,  Jahrg 
73(10):  85-88. 


490  Welsh,  T.  J.  1943.  Electric  fish  screen  save3  j 

steel.  Electrical  West  90(l):37-38.  I 

491  Whitney,  L.  V.  and  R.  L.  Pierce.  1957.  Fac-  ! 

tors  controlling  the  Impact  of  electrical  I 

energy  into  a  fish  (Cyprinus  carpio  L.)  in  an  ; 

electrical  field.  Limnol.  and  Oceanog.  2(2):  I 

55-62.  I 

492  Wilkenig,  — .  1926.  Electrischer  fischfang  in 

Au s  gl e  ichweilher  an  der  Mohmetalsperre. 

Allg.  Fischerei-Zeitung,  Jahrg  51,  (15):242- 
244. 

193  Wohlisch,  E.  1926.  Untersuchungen  uber 
elastische  thermodynamische ,  magnetische, 
und  elektrische  eigenschaften  tierischer 
gewebe.  Verhandl.  d.  Physikallsch-Medix- 
inischen  Ge sells ch.  aur  Wurzburg.  N. F. 

Bd  51:53-64. 

494  Wolf,  P.  1947.  Lax  i  sverige  och  England. 

(Electrofishing  pp.  22-23;  44-45).  C.W.K. 

Gleerup;  Lund,  Sweden,  121  pp. 

495  Wood,  E.  J.  F.  1949.  Electric  barrier  im¬ 

practicable.  Fish.  Newsletter  (Australia) 

8(6):8. 
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496  Yates,  J.  E.  1930.  Electric  screens  divert 

fish.  Electrical  World  9G(5):216-217. 
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497  Anon.  1949.  Tubes  guide  fish.  Electronics 

22(8):  154. 

498  _ .  1950.  Control  of  fish  schools  by  elec¬ 

tronics.  Western  Fish.  39(8):48-49. 

Use  of  a  trawl  which  is  hoped  will  guide 
fish  into  it  by  means  of  devices  attached 
to  its  leading  edge. 

499  _ .  1956,  Electronic  fish  counter  developed. 

Comm.  Fish.  Rev.  18(7):31-32. 

An  aid  In  tabulating  migrant  fishes  such  as 
salmon  is  used  here  with  no  effects  to  the 
fish. 

500  _ .  1957.  Electronic  fish  counter  tested. 

Comm.  Fish.  Rev.  19(2):22-23. 

Same  as  499. 
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501  Anon.  1948.  Effects  of  underwater  explosions 
on  oysters,  crabs  and  fish.  Ches.  Biol.  Lab. 
Publ.  70:1-43. 

Crabs  ,  fish  and  oysters  set  in  traps  at 
varying  distances  (0-400')  from  under- 
wate  r  explosions  up  to  800  pounds  were 
found  dead  within  the  first  200  feet.  The 
closer  to  the  explosion  the  greater  the 
percent  mortality. 

507  Aplin,  J.  A.  1947.  The  effect  of  explosives  on 
marine  life.  Calif.  Fish  and  Game  33(1):23- 
30. 

Fish  and  albalones  were  subjected  to  un¬ 
derwater  explosives .  When  close  to  shore 
greater  numbers  were  killed  than  if  in 
deeper  water.  There  is  no  relationship 
between  depth  of  water  and  size  of  explo¬ 
sive  charge  and  weight  offish  killed. 
Fish  with  air  bladders  were  more  readily 
killed  than  those  without. 

503  Baldwin,  W.  J.  1954.  Underwater  explosions 

not  harmful  to  salmon.  Calif.  Fish  and  Game 
40(1):  77. 

Black  powder  charges  6  feet  below  surface 
1-5  miles  offshore  did  not  kill  or  injure 
salmon  and  other  fishes  in  the  area. 

504  Bebb,  A.  H.  1951.  Under-water  ex plos ion 

measurements  from  small  charges  at  short 
ranges.  Philos.  Tr.  Roy.  Soc.  London,  Ser. 
A.  244 (879);  154-175. 

A  discussion  of  the  theories  and  possible 
ways  underwater  charges  might  affect 
organisms. 

505  Beritoff,  J.  1945.  Ob  izmeneniiakh  v  organ- 

ismeotvosdenstviia  vosdumnoi  udamoi  vol- 
neypovablindeniiamnaliudiakh  i  po  otam  na 
zhivotnykh.  (Tbilisi)  Trudy  Inst.  Fizlologii 
J.  Beriatashvili  (Trans.  Jour.  Beriatashvili 
Physiol.  Inst.)  6:1-36. 

Effects  of  explosions  on  frogs  are  pre¬ 
sented. 

506  Burner;  C.  J.  and  H.  L.  Moore.  1953.  Recent 

attempts  to  guide  small  fish  with  underwater 
sound.  U.S.Fish  &  Wlldl.  Serv.  Spec.  Sci. 
Rept.  1112. 

A  wampus  proved  ineffective  at  disturbing 
fish.  Successive  small  explosions  didn't 
have  a  direct  effect  either. 


507  Coker,  C.  M.  and  E.  H.  Hollis.  1950.  Fish 

mortality  causedby  a  series  of  heavy  explo¬ 
sions  in  Chesapeake  Bay.  Jour.  Wildl.  Mgt. 
14(4):  435-445. 

Twenty-six  charges  of  HBX2  rangingfrom 
250-1200  pounds  and  detonated  in  17-134 
feet  of  water  killed  fish  within  a  200  yard 
radius  of  the  blast.  The  number  and 
weight  of  fish  was  not  proportioned  to 
charge  size.  Internal  damage  was  great¬ 
est  in  relation  to  air  bladder,  vascular 
system  and  body  organs. 

508  Cole,  R.  H.  1948.  U n d e  r  w  ater  explosions. 

Princeton  Univ.  Press,  Princeton,  N.J. 
436  pp. 

A  thorough  presentation  of  the  physics  and 
mechanics  behind  explosions. 

509  Eklund,  C.  R.  1946.  Effect  of  high  explosive 

bombingon  fish.  Jour.  Wildl.  Mgt.  10(1):72. 
Bombs  dropped  from  planes  and  exploded 
did  notkill  whitefish.  These  bombs  were 
used  to  break  holes  in  the  ice  of  several 
lakes  where  3  feet  of  ice  had  covered  them. 

510  Fitch,  J.  E.  and  P.  H.  Young.  1948.  Use  and 

effect  of  explosives  in  California  coastal 
waters.  Calif.  Fish  and  Game  34(2):53-70. 
Chargesupto80  pounds  were  detonated  in 
or  on  the  sea  floor.  Kills  of  up  to  21,000 
pounds  of  fish  were  made.  The  number  of 
fish  on  the  bottom  which  didn't  float  waa 
negligible.  A  true  picture  of  the  kill  re¬ 
mains  yet  to  be  obtained. 

511  Fry,  D.  H.  and  K.  W.  Cox.  1953.  Observa¬ 

tions  on  the  effect  of  black  powder  explosions 
on  fish  life.  Calif.  Fish  and  Game  39(2):233- 
236. 

Shots  of  4 5  pound  strength  were  not  effec¬ 
tive  on  sea  anemones  and  Sebastes. 

512  Gowanloch,  J.  N.  1950.  The  effects  of  under¬ 

water  seismographic  exploration.  Univ. 
Miami  Mar.  Lab.  Proc.  Gulf  and  Carib. 
Fish.  Inst.  2nd  Annual  Session,  pp.  105-1M. 
Shrimp,  crabs  and  fish  were  affected  to  a 
small  degree. 

513  _ and  J.  E.  McDougall.  1944.  Louis¬ 

iana  experiments  pave  way  for  i  xpanded  oil 
research.  La.  Cons.  3(1):3,6. 

It  is  feared  the  use  of  dynamite  by  oil  ex¬ 
ploratory  groups  will  kill  e  lot  of  sen  life. 
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514  _ and _ .  1945.  Effects 

from  the  detonation  of  explosives  on  certain 
marine  life.  Oil  4(12):13-16. 

Fish  were  not  affected  at  20,  but  were 
killed  if  within  150  yards. 

515  _ and _ .  1946.  The  biolog¬ 

ical  effects  on  f  i  s  h  ,  shrimp  and  oysters  of 
the  underwater  explosion  of  heavy  charges  of 
dynamite.  Tr.  11th  N.  Am.  Wildl.  Conf. 
pp.  217-219. 

Kill  varied  by  size  of  shot  and  distance 
animals  were  away  from  it. 

516  Hubbs,  C.  L.  and  A.  B.  Rechnitzer.  1952. 

Report  on  experiments  designed  to  determine 
effects  of  underwater  explosions  on  fish  life. 
Calif.  Fish  and  Game  38(3):333-366. 

Black  powder  is  less  effective  than  dyna¬ 
mite  in  producing  negative  pressure  to 
which  fish  are  very  susceptible.  Dynamite 
peak  pressures  of  40-70  psi  killed  fish 
whereas  124-160  psi  were  necessary  be¬ 
fore  kills  with  black  powder  occurred. 
Oil  exploration  can  continue  without  undue 
destruction  to  the  fauna. 

517  Indrambraya,  B.  1949.  Note  on  the  effect  of 

explosions  on  fish  in  Siamese  coastal  waters. 
Dept.  Fish.  Siam  (Processed  Rept.  3  pp. ). 
The  use  of  plastic  C-2  killed  99,000  gms 
of  f  is h ,  but  not  in  first  20  meters  of  the 
charge. 

518  Kavanagh,  L.  D.  1939  (7).  Explosions  effects 

on  oysters.  La.  Cons.  Dept.  Rept. 

519  Knight,  A.  P.  1907.  The  effects  of  dynamite 

explosions  on  fish  life,  a  preliminary  report. 
Further  contribution  to  Canadian  biology  be¬ 
ing  studied  from  the  Mar.  Biol.  Sta.  of  Can. 
1902-05  Annual  Rept.  Dept.  Mar.  and  Fish. 
Fish.  Br.  Sess.  Pap.  <22A):21-30. 


520  Koyama,  T.  1954.  Effect  of  dynamite  explo¬ 

sion  on  fish.  Tokai  Reg.  Fish.  Res.  Lab. 
Bull.  8:23-29.  (In  Japanese  with  English 
summary). 

An  experiment  to  see  if  dynamite  will  kill 
fish  at  close  range  and  at  what  low  level. 

521  Leenhardt,  O.  1955.  Premiers  r&ultats  seis- 

miques  dlduits  d'experiences  de  la  marine 
nationale  pres  de  Toulon.  Centre  de  Recher- 
ches  et  1' Etudes  Oceanographiques  Paris, 
Travaux  2(12):5  pp. 

522  (Margreiter)?  1932.  Fischfang  mit.  elektri- 

schen  strom.  Der  Tiroler  u.  Vorarlberger 
Fischer  Bd  7:85. 

*  Nehru,  J.  1958.  See  Radiation,  Atomic. 

523  Sieling,  F.  W.  1954.  Experiments  on  the  ef¬ 

fects  of  seismographic  exploration  on  oys¬ 
ters.  Proc.  Nat.  Shellfish.  Assoc.  (1953), 
pp.  93-104. 

Forty  feet  away  oysters  were  not  affected 
by  a  blast.  Those  subjected  to  gases  for 
up  to  8  months  were  not  affected.  After 
8  months  those  oysters  20-250  feet  away 
showed  no  affect  nor  were  different  than 
so  called  normal  oysters  from  other 
areas. 

524  Tiller,  R.  E.  and  C.  M.  Coker.  1955.  Effects 

of  Naval  ordnance  tests  on  the  Patuxent  River 
fishery.  U. S. Fish  &  Wildl.  Serv.  Spec.  Sci. 
Rept.  143:20  pp. 

Ch  arges  up  to  1200  pounds  had  varying 
degrees  of  kill.  No  weight  of  fish  to  charge 
sizeposition  or  depth  correlation  was 
found.  Menhaden  were  the  most  readily 
killed  fish.  Heaviest  mortalities  were 
noticed  in  spring  followed  by  winter,  fall 
and  summer. 

525  Tyler,  R.  W.  1960.  Use  of  dynamite  to  recover 

tagged  salmon.  U.  S. Fish  ft  Wildl.  Serv. 
Spec.  Scl.  Rept.  353:1-9. 

Dynamite  can  be  used  to  recover  tagged 
salmon  and  is  effective  if  the  direction  la 
controlled. 
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526  Alfonsi,  B.  1933.  Confronto  fra  due  tipi  di 

lampada  usate  nella  pesca  luminosa  net  re- 
geiardi  della  penetrazione  delle  lorolucinell' 
aqua  di  mare.  Boll.  Pesca,  Piacicolt  e 
Idrobiol.  9:1062-1067. 

The  use  of  lights  for  fishing  and  their  ef¬ 
fective  depth  penetration  are  discussed. 

527  Allison,  L.  N.  1951.  Delay  of  s  pa  wn ing  of 

eastern  brook  trout  by  means  of  artificially 
prolonged  light  intervals.  Prog.  Fish  Cult. 
13:111-116. 

528  Andrews,  C.  \V.  1946.  Effect  of  heat  on  the 

lightbehavior  of  fish.  (Proc.)Tr.  Roy.  Soc. 
Can.  Ser.  3,  40:27-31. 

Temperature  of  susceptibility  varied 
directly  with  the  light  intensity.  This  as¬ 
pect  decreased  with  age. 

529  _ .  1952.  Sensitivity  of  fish  to  light 

and  the  lateral  line  system.  Physiol.  Zool. 
25(3):  240-242. 

530  .Anon.  1949.  Fiske  med  lys  og  elektrisitet. 

Fiskets  Gang  (Bergen),  35(44): 508. 

Lights  were  used  by  the  Norwegians  to 
raise  the  sild  catch. 

531  _ .  1949.  Fixednet  firhing  with  lamp  lures. 

Fish.  Newsletter  8(5):  19. 

532  _  .  U'49  T-ends  and  development.  Comm. 

"  Fiu..  Rev.  U (2): 48-49. 

An  early  paper  pointing  out  the  advantages 
of  increased  catches  made  possible  by  the 
use  of  electric  lamps. 

533  _ .  1950.  Fixed  net  fishing  with  lamp  lures. 

Espana  Pesquera  (2):7.  (In  Spanish). 

Same  aa  532. 

534  _ .  1950.  Night  fishing  for  horse  mackerel 

at  Uchiura.  Comm.  Fish.  Rev.  12(1):47. 

*  Anon.  1950.  See  Electricity. 

535  _ .  1952.  Marine  fouling  and  IU  preven¬ 

tion.  U.  S.  Naval  Inal. ,  Annapolis,  Md. , 
388  pp. 

It  was  believed  lights  and  electrical  stim- 
ulae  would  keep  organisms  off  ships  hulls 
to  no  avail. 

536  _ .  1952.  The  lurv  of  light.  Pacific  Fish¬ 

erman  50(8):  26-27. 

Sa  r dines  are  easily  lured  to  the  surface 
for  capture  oy  lights. 

537  _ .  1952.  A  pesca  com  lus  eltctrics  (Fish¬ 

ing  with  electric  light).  Bolctim  de  Peaca 
(Portugal)  9(37):  110.  (In  Portugese). 
Similar  to  533. 


538  _ .  1952.  La  pesca  con  luz  electrics  (Fish¬ 

ing  with  electric  light).  Espana  Pesquera 
33:31.  (In  Spanish). 

Similar  to  533. 

539  _ .  1958.  Attraction  of  fish  by  lights  only 

effective  with  certain  species.  Western  Fisb. 
57:28-34. 

Herring,  cod  and  hake  fishe9  are  more 
easily  attracted  to  the  surface  by  a  light 
than  most  marine  fishes. 

540  _ .  1958.  Japanese  find  blue  and  green 

lights  catch  most  shellfish.  The  Fishing 
News  (London)  2365:13,15. 

Blue  and  green  lights  seemed  to  increase 
the  lobster  and  crab  catches  greatly. 

541  _ .  1959.  Modern  fishing  gear  of  the  world. 

Fishing  News  Ltd. ,  London,  1500  pp. 

A  number  of  papers  which  deal  with  types 
of  lights,  intensities  and  use  of  lights  to 
catch  fish  and  shellfish  are  included. 

542  _ .  1960.  Colored  lights  for  attracting  fish 

and  new  method  of  setting  sampling  nets 
tested.  Comm.  Fish.  Rev.  22(9):15. 

Blue,  red  and  white  lights  above  and  below 
the  surface  were  tested.  Blue  had  no  ef¬ 
fect  whereas  red  did  with  tower  catches 
ensuing. 

543  _ .  Pit  lamping  pays  ofr.  Pacific  Fisher¬ 

man  58(1):31-S2. 

Horringwere  easily  collected  with  lights, 
R 

544  Bainbridge,  R.  and  T.  H.  Waterman.  1957. 

Polarized  light  and  the  orientation  of  two 
marine  Crustacea.  Jour.  Exp.  Biol.  34(3): 
342-364. 

Paliemon  and  Mysidium  orientate  toward 
a  light  or  its  axis. 

545  , _ and _ .  1958.  Turbidity 

and  the  polarized  light  orientation  of  the 
crustacean  Mysidium.  Jour.  Exp.  Biol. 
35(3):487-493. 

Mysidium  swims  perpendicular  to  plans 
of  polarization  when  water  is  turbid. 

546  Baldwin,  W.  M.  1919.  Tbs  artificial  produc¬ 

tion  of  mon»ter»  conforming  to  a  definite 
type  by  means  of  x -rays.  Anal.  Use.  17: 
ITS-183. 

The  effect*  of  x-ray  treatment  a re  de¬ 
layed  in  their  appearance. 

54?  Balls,  R.  1951.  Environmental  changes  to 
herringbehavtor:  a  theory  oflight  avoidance 
as  suggested  by  echosounding  observations 
in  the  North  Sea .  Jour,  (hi  Coos.  17:274-298. 
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548  Bateson,  W.  1889.  The  sense-organs  and  per¬ 

ception  of  fishes.  Modes  in  which  fish  arc 
affected  by  artificial  light.  Jour.  Mar.  Biol. 
Assoc.,  U.  K. ,  ^n.s.)l:46. 

549  Bauer,  V.  1910.  Uber  das  farbenunterscheid- 

ungsvermogen  der  fische.  Pflugers  Archiv. 
f.  d.  ges.  Physiol,  des  Me nsc hen  und  der 
Tiere,  Berlin-Gottingen-Heidelburg,  133:?- 
26. 

Various  species  of  marine  fishes  from 
Box  to  Cobitis  are  attracted  to  a  light 
source. 

550  _ .  1911.  Zu  meinen  versuchen  uber 

das  farbenvaterscheidungsvermfigcn  der 
fische.  PflUgers  Archiv.  f.  d.  ges.  Physiol. 
137:622-626. 

A  discussion  of  the  affects  of  red  and  blue 
lightonfish.  Red  usually  produces  a  neg¬ 
ative  reaction  or  behavior. 

551  Baylor,  E.  R.  1959.  The  responses  of  snails 

to  polarized  light.  Jour.  Exp.  Biol.  36(2): 
369-376. 

Nassa  obsoleta  orientates  at  right  angles 
to  vertically  positioned  polarized  light. 

552  _ _ and  F.  E.  Smith.  1953.  The  orien¬ 

tation  of  Cladocera  to  polarized  light.  Am. 
Nat.  87:97-101. 

Cladocera  are  readily  attracted  to  a  light 
source  and  swam  at  right  angles  to  the 
light  source. 

553  Beebe,  W.  1935.  Resume  of  the  1935  expedi¬ 

tion  of  the  Department  of  Tropical  Research. 
N.Y.  Zool.  Soc.  Bull.  38 (6):  191  —196. 

Va  r  i ous  organisms  would  remain  in  the 
area  as  long  as  an  ultra  violet  light  was 
on. 

554  Bchre,  EllinorH.  1933.  Color  recognition  and 

color  changes  in  certain  species  of  fishes. 
Copeia  (2):49-58. 

Daylight  (and  6  types  of  colors)  produced 
a  darkening  while  absence  ot  light  produced 
the  reverse.  Fading  occurred  in  the  fol¬ 
lowing  order  of  type  of  light:  blue,  red, 
minus  green,  minus  red  and  green.  Red 
end  is  responsible  for  darkening  and  short 
wave  lengths  counteract  this. 

555  Bert,  P.  P.  1868.  Les  animaux  votent  ils  les 

marries  rayons  lumincux  que  vous.  Mem. 
Soc.  Sc.  Phys.  et  Nat.  Bordeaux,  pp.  vi  / 
375-483. 

556  Beuther,  E.  (1927).  Ucberdieeinwirkung  ver- 

schiedenfnrbigenlichtes  auf  Planarien.  Sitz- 
ungsber  u.  Abhandl.  Naturforsch.  Ges. 
Rostock  Ser.  3,  1:17-57. 

557  Blaxter.  J.  H.  S.  and  B.  B.  Parrish.  1958. 

The  effect  of  artificial  lights  on  fish  and  other 
marine  organisms  at  sea.  Scottish  Home 
Dept.  Mar.  Res.  (2):24  pp. 


55S  Blinov,  A.  F.  1958.  Nekotorye  dannye  o  re- 
aktsii  sel  di  na  elektrosvet  (Certain  data  on 
reactions  of  herringto  electric  illumination). 
Rybnoe  Khoziaistvo  34(2):33-34.  (In 
Russian). 

A  lamp  is  ineffective  for  this  species;  a 
search  light  is  better. 

559  Borissov,  P.  G.  1955.  Thebehaviour  offishes 

under  the  influence  of  artificial  light.  Proc, 
Conf.  on  behavior  of  fish  and  on  locating  its 
c om mercial  concentrations.  Ed.  by  E.  N. 
Pavlovskii,  Moscow,  pp.  121-143.  (In 
Russian). 

560  _ .  1956.  Use  of  artificial  light  in  the 

world  fisheries.  Moscow,  10pp.  (to 
Russian). 

*  Brawn,  Vivien  M,  1960.  See  Mechanical. 

561  Breder,  C.  M. ,  Jr.  1934.  An  experimental 

study  of  the  reproductive  habits  and  life  his¬ 
tory  of  the  cichlid  fish,  Aequidens  latifrons 
(Steindachner).  Zoologica  18(1):  1-42. 

562  _ .  1944.  Ocular  anatomy  and  light 

s  e  n  s  i  t  i  v  i  ty  studies  on  the  blind  fish  from 
Cueva  de  los  Sabinos,  Mexico.  Zoologica 
131-143;  674-675,677. 

Astyanx  is  indifferent  to  light. 

563  _ .  1951.  Studies  on  the  structure  of 

the  fish  school.  Am.  Mus.  Nat.  Hist.  Bull. 
98(1):  1-28,  9  figs. ,  4  pis. ,  3  tables. 

A  classical  paper  and  excellent  report  on 
the  schooling  of  this  species  in  a  light  zone. 
Patterns  break  up  if  light  is  extinguished. 

564  _ .  1959.  Studies  on  social  groupings 

in  fishes.  Am.  Mus.  Nat.  Hist,  Bull.  117 
(Art.  6):399-481 ,  pis.  70-80. 

A  good  paper  on  the  orientation  of  many 
species  of  marine  fishes  which  are  depend¬ 
ent  on  light  in  order  to  form  a  school. 

565  _ and  E.  B.  Grosser.  1941.  Corre¬ 

lations  between  structural  eye  defects  and 
behavior  in  the  Mexican  blind  charactn. 
Zoologica  26(16):  123-131. 

Astyanax  is  asensitive  form  which  is 
killed  if  the  light  intensity  was  too  great. 

566  _ and  P.  Rasquin.  1947.  Compara¬ 

tive  studies  in  the  light  sensitivity  of  blind 
cha  racins  from  a  series  of  Mexican  caves. 
Am.  Mus.  Nat.  Hist.  Bull.  89:319-352. 

A  very  good  paper  dealing  with  the  light 
and  dark  reactions  of  blind  charactos. 

567  _ and  .  1950.  A  prelimi¬ 

nary  report  on  the  role  of  the  pineal  organ  in 
the  control  of  pigment  cells  and  light  reactions 
in  recent  Teloost  fishes.  Set.  Ill  (2871):10- 
12. 

Five  species  were  positively  attracted  to 
light,  4  were  neutral  and  10  were  negative 
in  their  pigments  reactions  to  light. 
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568  Brett,  J.  R.  and  D.  MacKinnon.  1953.  Pre¬ 

liminary  experiments  using  lights  and  grab¬ 
bles  to  deflect  migrating  young  spring  sal¬ 
mon.  Jour.  Fish  Res.  Bd. Can.  10(8): 548-559. 

569  Brown,  F.  A.  1936.  Light  intensity  and  mel- 

anophore  response  in  the  minnow  Ericymba 
buccata  Cope.  Biol.  Bull.  70:8-15. 

A  good  paper.  Above  .  00053'  candles  fish 
are  at  maximum  degree  of  paleness ,  in 
spite  of  background. 

570  Brown,  F.  A.,  Jr.  1937.  Responses  of  the 

largemouth  black  bass  to  colors.  Ill.  Nat. 
Hist.  Surv.  Bull.  21(2):33-55. 

Largemouth  bass  trained  to  four  colors 
responded  best  to  red. 

571  Bull,  H.  O.  1928.  Studies  on  conditioned  re¬ 

sponses  in  fishes  Pt.  I.  Jour.  Mar.  Biol. 
Assoc.,  U.K.,  N.S.  15(2):485-533. 

Electrical,  color  and  sound  conditioning 
was  established  for  Blennius ,  Crenilabrus 
and  Labrus.  Crenilabrus  could  distinguish 
between  red  and  green. 

572  _ .  1930.  Studies  on  conditioned  re¬ 

sponses  in  fishes  Pt.  n.  Jour.  Mar.  Biol. 
Assoc.,  U.K.,  (N.S.)  l":615-637. 

See  571. 

573  _ .  1935.  Studies  on  conditioned  re¬ 

sponses  in  fishes.  Pt.  HI.  Wavelength  dis¬ 
crimination  in  Blennius  pholia  L.  Jour.  Mar. 
Biol.  Assoc.,  U.K. .  N.S.  20:347-364. 
Blennius  was  light  and  dark  adapted. 
Lighter  areas  or  light  was  readily  dis¬ 
tinguished. 

574  Bullough,  W.  S.  1941.  The  effect  of  the  reduc¬ 

tion  of  light  in  spring  on  the  breeding  season 
of  the  minnow  (Phoxinus  laevis).  Proc.  Zool. 
Soc.  London,  Ser.  A,  110:147-157. 
574aBurdon-Jones,  C.  and  G.  H.  Charles.  1958. 
Light  reac  tions  of  1  itto  ral  gastropods. 
Nature  81:129-131. 

575  Burger.  J.  W.  1937.  Ex pe r  l mental  sexual 

photoperiodicty  in  male  turtle,  Pseudemys 
elegans  (Wied).  Am.  Nat.  7 1(736): 48 1-487. 


C 

576  Cahn,  Phyllis  H.  1952.  Spectral  effects  on  the 

growth  rate  and  endocrine  histology  of  the 
Teleost,  Aatyanax  mexlcanui.  Zoologies 
37(11:33-42. 

The  endocrine  system  of  Astyanax  is  not 
affectedbydtfferentwave  lengths  of  light. 

577  Camilla,  M.  F.  1937.  Azione  degli  stimuli 

luminesl  sulla  pos  1  z lone  d'equlllbrlo  dei 
pesci.  Boll.  dellaSocleta  Italians di  Blologia 
Specimen  tale  12:2  pp. 


578  Catala-Stucki,  R.  1959.  Flourescence  effects 

from  corals  i  r  r  ad  i  c  a  ted  with  ultra-violet 
rays.  Nature  183(4666):949. 

The  coral  Flabellum  shuns  green  light 
while  Trachyphyllia  avoids  orange  light. 

579  Chellappa,  D.  E.  1959.  A  note  on  the  night 

fishing  observations  from  a  Kelong.  Jour. 
Mar.  Biol.  Assoc. ,  India,  l(l):53-54. 

580  Clark,  F.  N.  1956.  Average  lunar  month  catch 

of  sardine  fishermen  in  southern  California 
1932-33  through  1954-55.  Calif.  Fish  and 
Game  42(4):  309-323. 

Catch  of  sardines  and  mackerel  varies 
with  lunar  intensities. 

581  _ and  Anita  E.  Daugherty.  1950. 

Average  lunar  month  catch  by  California  sar¬ 
dine  fishermen  1932-33  through  1948-49. 
Calif.  Fish  and  Game  Fish  Bull.  76:28  pp. 
Similar  to  580. 

582  _  and  _ .  1952.  Average 

lunar  month  catch  by  California  sardine  fish¬ 
ermen  1949-50  through  1950-51.  Calif.  Fish 
and  Game  38(1):  85-97. 

Similar  to  580. 

583  Cobb,  J.  N.  1903.  The  commercial  fisheries 

of  the  Hawaiian  Islands.  U.S. Fish  Comm. 
Bull.  23:717-765. 

Hawaiian  fishermen  dazzle  fish  by  the  use 
oflightsforeasiercatches.  A  good  liter¬ 
ature  and  statistics  summary  is  included. 

584  Combs,  B.  D. ,  R.  E.  Burrows  am.  R.  G.  Bigi). 

1959.  The  effect  of  controlled  light  on  the 
maturation  of  adult  blueback  salmon.  Prog. 
Fish  Cult.  21(l):63-69. 

585  Commercial  Fisheries  Review.  1960.  Tunisia: 

Fishery  trends  ,  second  quarter  1960. 
Comm.  Fish.  Rev.  22(11):86. 

Lights  are  used  in  Tunisia  to  catch  sar¬ 
dines. 

586  Corson.  B.  W.  1955.  Four  years'  progress 

in  the  use  of  artificially  controUed  light  to 
induce  early  spawning  in  brook  trout.  Prog. 
Fish  Cult.  17(3);99-103. 

Trout,  2-1/2  years  old  ,  produce  better 
eggs  which  hatch  out  better  when  under 
artificial  light  than  if  older. 

587  Craig,  R.  E.  and  I.  G.  Baxter.  1952.  Obser¬ 

vations  in  the  sea  on  the  reaction  to  ultra¬ 
violet  light  of  certain  sound  scatterera. 
Jour.  Mar.  Biol.  Assoc.,  U.K.,  31(2):223- 
227. 

588  Crawford,  D.  R.  1930.  Some  pons ide rations 

in  the  study  of  the  effects  of  heat  and  light 
on  fishes.  Copeia  (173):89-93. 

Yellow  and  green  were  good  but  blue 
caused  high  mortal  ities  among  young 
salmon. 
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589  Damns,  II.  1949.  Nonvelles  observations  sur 

l'influence  de  la  lumidre  sur  le  ddveloppe- 
ment  embryonnaire  de  Lampetra.  Commun 
3  mes  Journees  Cyto-Embryol.  Belgo-Neer- 
land,  pp.  96-99. 

590  Dannevig,  A.  1932.  The  influence  of  light  on 

the  cod.  Jour,  du  Cons.  7(l):53-59. 

591  _ and  E.  Sivertsen.  1933.  On  the  in¬ 

fluence  of  various  physical  factors  on  cod 
larvae;  experiments  at  the  Flddevig  sea  fish 
hatchery.  Jour,  du  Cons.  8(l):90-99. 

Cod  larvae  are  attracted  to  a  light  if  of 
moderate  intensity,  die  if  too  strong. 

592  Davidson,  V.  M.  1949.  Salmon  and  eel  move¬ 

ment  in  constant  circular  current.  Jour. 
Fish  Res.  Bd.  Can.  7(7):432-448. 

593  Dildine,  G.  C,  1936.  Effectsof  light  and  tem¬ 

perature  on  the  gonads  of  Lebistes.  Anal, 
Rec.  67(Suppl.  1):61. 

Light  does  not  have  any  influence  on  color 
or  gonad  condition  in  the  guppy. 

594  Dragesund.O.  1958.  Reactionsof  fish  to  arti¬ 

ficial  light,  with  special  reference  to  large 
herring  and  spring  herring  in  Norway.  Jour. 
duCons.  23(2): 213-227. 

595  Drimmelan,  D.  E.  V.  1951.  The  use  of  light 

in  the  catching  of  eels.  Visserijnieuws  3(12). 
Traps  with  lights  caught  more  eels  than 
unlit  traps. 

596  Duge,  F.  1913.  Die  anwendung  elektrischen 

lichtea  beim  fischen.  Der  Flacherbote 5: 
192-194. 

A  general  discussion  on  the  possible  af¬ 
fects  of  light  on  fish. 

597  Dunkan,  Rea  E.  1956.  Use  of  infrared  radia¬ 

tion  in  the  study  of  fish  behavior.  U.S.  Fish 
&  Wildl.  Serv.  Spec.  Sci.  Rept.  170:16  pp. , 
9  figs. 

E 

598  Eckert,  B.  1953.  OricntujfcivHvpolarisovan- 

JhosvJtlanapcrloodky  (The  orienting  influ¬ 
ence  of  polarized  light  on  Daphnis).  Cesko- 
slov.  Biol.  2:76-83  (Abstr.  in  Ber.wlss. 
Biol.  89,  189  G  Btrukowt). 

Daphnia  orients  180°  to  the  light  source. 

599  Eisler,  R.  1957.  The  influence  of  light  on  the 

early  growth  of  Chinook  salmon.  Growth 
21(3):  197-203. 

Chinook  salmon  larvae  reared  under  Ughla 
grew  faster  and  weighed  more  then  those 
reared  normally. 

600  _ .  1958.  Some  effects  of  artificial 

light  on  salmon  eggs  and  larvae.  Tr.  Am. 
Fish.  Soc.  67:141-162. 


F 

601  Fage,  L.  1924.  La  peche  a  la  lu m ie re  son 
interdt  pratique  et  scientifique.  Rev.  Gen. 
Scienes  Pur  et.  Appl.  35:327-333. 
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Physics  and  Math.  pp.  1-259. 
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A  d  i  s  c  u  s  s  ion  of  the  fears  of  haphazard 
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Sea  lampreys  placed  in  an  I  solution 

deposited  it  in  their  subpharyngeal  glandn. 
in  transforming  individuals.  This  var¬ 
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897  Dunster,  If.  J.  1956.  The  discharge  of  radio¬ 

active  wastes  into  the  Irish  Sea.  Pt.  2.  The 
preliminary  estimate  of  the  safe  daily  dis- 
c  h  a  r  g  e  of  radioactive  effluent.  Proc.  1st 
Conf.  on  Peaceful  U3es  of  Atomic  Energy, 
Geneva,  1955,  9:712-715. 

E 

898  Ellinger,  F.  and  R.  Gross.  1941.  Depth  dos¬ 

age  measurements  by  means  of  goldfish. 
Radiology  37(6):717-721. 

899  Epshtein,  Ya.  A.  and  N.  F.  Lavroskaya.  1959. 

Effect  of  ionizing  radiation  on  the  protein 
metabolism  of  fish.  Biokhimiia  (Transl.) 
24(4):  549-555. 

900  Evans,  R.  D.  1946.  The  use  of  radioactive 

traces  in  biology.  Growth  10  (Suppl.  6  Sym¬ 
posium):  5-6. 


F 

901  Finn,  D.  B.  1957.  Radio-activity  and  world 

fisheries.  Bull.  Internat.  Oceanog.  Found. 
3(3):180-186. 

A  review. 

902  Floyd,  D.  J.  1952.  Food  and  feeding  of  oys¬ 

ters  as  observed  with  the  use  of  radioactive 
plankton.  Proc.  Nat.  Shellfish.  Assoc,  pp. 
171-180. 

Oysters  sort  out  tagged  plankton  by  size, 
shape  and  abundance  of  food. 
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radiation  on  oceanography  and  fisheries. 
Nat.  Acad.  Sci.  Nat.  Res.  Council  Publ. 
551:121-132. 

Good  labeling  experiments  to  see  pro¬ 
longed  effects  which  can  be  detected  for 
weeks. 
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effluent  water  on  young  Chinook  salmon  and 
steelhead  trout.  A.E.C.  Rept.  (HW-7-4759) 

100  pp. 

906  _ and  J.  J.  Davis.  1955.  The  accu¬ 

mulation  of  radioactive  substances  in  aquatic 
forms.  Proc.  Internat.  Conf.  for  Peaceful 
Uses  of  Atomic  Energy  13(P/280): 364-367. 

A  review. 
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367. 

Fish  uptake  material  easier  when  water 
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908  _ and  P.  A.  Olson,  Jr.  1953.  Effect 

of  reactor  effluent  water  on  young  silver  sal¬ 
mon.  A.  E.C.  Rept.  (HW-28636)  189  pp. 
Encompassed  all  gear  papers  in  this  vol¬ 
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1956.  L'action  biologique  de  la  radiation 
gamma  sur  des  mollesques  d'eau  douce. 
(The  biological  action  of  gamma  radiation  on 
fresh  water  mollusks).  Soc.  Pathol.  Exot. 
Bull.  49(5):917-921. 

910  Fretter,  V.  1953.  Experiment  with  strontium 

90  on  certain  mollusc  a  and  polychaetes. 
Jour.  Mar. Biol.  Assoc. ,  U.K. ,  32:367-384. 
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911  Gajewskaya,  N.  1923.  Der  einfluss  der  R&nt- 

genstrahlen  auf  Artemia  salina.  Verh.  Int. 
Vereinig.  Limnologie  Stuttgart,  1:359-362, 
5  figs. 

A  general  e  x  p  e  r  i  m  e  n  t  on  total  lengths 
attained  after  radiation.  . 
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S.  H.  Cohn.  1957.  Uptake  of  fission  products 
and  neutron  induced  radio-nuclides  by  the 
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style  of  larval  lampreys  and  the  problem  of 
homology  of  the  thyroid.  Jour.  Exp.  Zool. 
87:391-401. 

The  use  of  radioactive  iodine  to  show  that 
it  is  local  ized  in  the  endostyle  of  lampreys . 
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tribution  of  phosphorus  32  in  the  embryo  and 
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embryo. 

915  Harada,  Y. ,  Ait  T.  A1  and  S.  Kondo.  1959. 

Radiation  effects  on  germcells  of  rainbow 
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(JalF,  JR1A-59/P-89.A-28). 
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134-144. 
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action  of  radiations  on  living  protoplasm. 
In:  Biol.  Effects  of  Radiation,  McGraw  Hill, 
N.Y.,  1st  Ed.,  pp.  625-676. 

Excellent  review  of  the  literature. 
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to  U.S.A.E.C. ,  ’rog.  No.  AT(04-3)SC. 

See  referencee  859-863. 

925  Hibiya,  T.  and  T.  Ytgi.  1957.  Effects  of  fis¬ 
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and  radiostrontium  to  the  various  tissues  of 
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massovovo  mechaniia  radioaktivnym  fosfor- 
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945  _ .  1960.  Radtonaclidea  in  tissues 
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1954.  Radioactive  substances  found  on  the 
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(Marking  carp  by  u  cans  of  radioactive  iso¬ 
topes  or phosphorus  and  calcium).  Dokl.  AN 
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was  retarded  and  the  mortality  rate  was 
up  5%. 


/ 


-  53  - 


998  _ and _ .  1955.  Effect  of 

reactor  area  effluent  water  on  Chinook  sal¬ 
mon  fingerlings.  Biol.  Res.  Ann.  Rept.  for 
1954  (HW-35917),  pp.  19-23. 
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Mercenaria  fed  labeled  Gymodium  and 
Nitzia  favored  the  latter  as  food. 
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Jap.  Soc.  Prom.  Sci. ,  pp.  1231-1232. 

Sr  was  i.ijeeted  into  goldfish.  The  leuco¬ 
cytes  and  erythrocytes  died  within  2  days, 
death  of  the  lish  followed. 
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Transmission  and  metabolism  of  strontium- 
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and  Influence  of  Nuclear  Bomb  Test  Exp. 
Uen'o,  Tokyo,  Jap.  Soc.  Prom.  Sci.  pp. 
1135-1142. 
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Jap.  Conf.  on  Radioisotopes  (JA1F,  JR1A- 
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tive  elements  in  the  muse  le  of  skipjack  by 
ion-exchange  resin  and  confirmation  of  the 
presence  of  radioactive  zinc.  Bull.  Inst. 
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The  utilization  of  radioisotope-labeled  bac¬ 
teria  in  the  food  sanitation  study,  n.  Y-90- 
labeled  E.  coii  and  bacterial  contamination 
of  living  fish  or  shellfish.  3rd  Jap.  Conf.  on 
Radioisotopes  (JA1F,  JR1A-59/P-81,  A20)., 

1  pp. 

1044  _ and  K.  Yamada.  1955.  Distribu¬ 

tion  of  radioactivity  in  various  tissues  of  fish 
and  group  separation  of  radioactive  elements 
in  them.  Bull.  Inst.  Publ.  Health  (Tokyo) 
4(3):17— 21 .  (English  summary  pp.  27). 


1015  Taknsa,  K.  and  J.  Nishimoto.  1957.  VI.  Be¬ 
havior  of  fission  products  for  the  fish  meat. 
Mem.  Fac.  Fish.  Kagoshima  Univ.  5:190- 
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on  the  uptake  of  radioactive  waste  materials 
by  marine  and  estuarine  phytoplankton  organ¬ 
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C.B.I.  Tech.  Rept.  21,  Ref.  No.  60-3,  June, 
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and  Influence  of  Nuclear  Bomb  Test  Exp. 
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1156-  45 

Most  Ca  absorbed  by  goldfish  was  found 
localized  in  the  head  region. 

1048  _ ,  _ _  and _ _.  1954. 
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Res .  in  Effects  and  Influence  of  Nuclear  Bomb 
Test  Exp.  Ueno,  Tokyo,  Jap.  Soc.  Prom. 
Sci.  ,  pp.  1157-1162. 

Most  of  the  Ca4®  was  found  in  the  intestine 
of  goldfish  after  it  was  introduced  as 
labeled  Rhizodrilus. 
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Soc.  Prom.  Sci. ,  pp.  1163-1167. 
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1050  _ ,  K.  Kobayashi  and  I.  Ishio.  1954. 
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Res.  in  Effects  and  Influence  of  Nuclear 
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each  and  deposited  in  the  same  areas  gen¬ 
erally  noted:  bones ,  skin,  scales  and 
body  organs. 
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Sr90  was  found  in  the  caudal  fin,  scale, 
vertebrae,  gill,  blood,  air  bladder,  gall 
bladder  and  muscle. 
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In  carp  P33  was  found  in  the  kidney  while 
PO4  was  localized  in  the  head  region  only. 
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in  Effects  and  Influence  of  Nuclear  Bomb 
Test  Exp.  Ueno,  Tokyo,  Jap.  Soc.  Prom. 
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P33  in  the  blood  of  carp  was  localized  in 
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Probl.  Temot.  Soveshrch.  Zool.  Inst.  Akad. 
Nauk  SSSR  7:57-61. 
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1058  Vinogradov,  A.  P.  1953.  The  elementary 
chemical  composition  of  marine  organisms. 
Sears  Found.  Mar.  Res.  Mem.  (11): 536. 
Radium  is  found  in  the  same  order  in  fish 
as  in  invertebrates,  higher  than  in  sea 
water,  but  lower  than  marine  algae. 
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A  1950-56  study.  Maximum  radioactivity 
In  whiteflah  was  near  Hanford  Atomic  Res¬ 
ervoir. 
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Marshall  Islands  two  years  following  opera¬ 
tion  castle  fallout.  Res.  and  Develop.  Rept., 
U.S. Naval  Radiobiol.  Def.  Lab.,  San  Fran¬ 
cisco  24,  Calif. ,  Doc.  455NS081-001:52  pp. 
Radioactivity  decreased  by  80%  in  one  year. 
Fishhadonly  25%  of  radioactivity  one  year 
later.  The  skeleton  of  fish  was  not  high 
in  radioactive  materials. 

1061  _ and  W.  H.  Shipman.  1957.  Biolog¬ 

ical  concentration  bykiller  clams  of  CobaltfiO 
from  radioactive  fallout.  Science  125(3250): 
695. 

1062  Welander,  A.  D.  1957.  Radioactivity  in  the 

reef  fishes  of  B§lle  Island,  Eniwetok  Atoll 
April  1954  to  Nov.  1955.  A.  E.C.  Rept. 
UWFL~49):42  pp. 

A  study  of  the  levels  of  contamination  in 
fishes  right  after  a  bomb  blast. 

1063  _ .  1957.  Radiobiological  studies  of 

the  fish  collected  at  Rongelap  and  AQinginaie 
Atolls,  July  1957.  U.S.  A.  E.C.  UWFL  AppL 
Fish.  Lab.  55:1-30. 

Most  radiation  was  in  muscle,  bone,  liver 
and  stomach  content:  Zn65  and  Mn34  in 
bone;  Zn®®,  Co57,  Co®°  and  Mb”  in  - 
soft  tissues. 

1064  Wichterman,  R.  1957.  Biological  effects  of 

radiations  on  protozoa.  Bios  28:3-20. 

1065  Wiercinski,  F.  J.  and  J.  K.  Taylor.  1960. 

Experiments  with  Ca43  in  marine  egg  cells. 
Abstr.  Biol.  Bull.  119(2):299. 

Little  uptake  by  Arbacia  and  Spiaaula  in 
Ca43  solution.  If  exposed  to  ultraviolet 
light  for  long  periods  of  time  the  uptake  of. 
Ca45  increased. 

1066  Williams,  L.  G.  1960.  Uptake  of  Cesium1 37 

by  cells  and  detritus  of  Euglena  and  C Mor¬ 
elia.  Limnol.  and  Oceanog.  5(3):301-311. 

1067  _ and  Q.  Pickering.  1961.  Direct 

and  food-chain  uptake  of  Cesium* 37  and 
strontium33  inbluegiU  fingerlings.  Ecology 
42(1):  205-206. 

Higher  content  of  Ce  and  Sr  was  obtained  In 
bluegflls  by  the  Eugleoa-Daphnla  food 
chain  method  than  absorption  from  the 
water.  The  counts  wore  exponential  for 
the  first  4  days  and  by  20  day  a  had  dropped 
to  only  8%  of  the  initial  reading.  K  or  Ca 
In  the  water  affected  the  amount  and  rate 
of  Ce  uptake. 

1968  _ and  K.  D.  Swanson.  1956.  Con¬ 

centration  of  Cesium137  by  algae.  Science 
127(3291):  187-188. 

Dead  Chlorolla  and  Euglena  react  differ¬ 
ently  than  when  al  I  ve  In  Ite  uptake  of 
Ce*37. 
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lOli'j  Wooster,  W.  S.  :iiul  H.  H.  Ketclmm.  1957. 
Transport  and  dispersal  of  radioactive  ele¬ 
ments  in  the  sea.  The  Effects  of  Atomic  Rad¬ 
iation  on  Oceanography  and  Fisheries.  Nat. 
Acad.  Sci.  Nat.  Res.  Council  Publ.  551:43-51 . 
Adiscussion  of  diffusion  rates  ,of  radioac¬ 
tive  material  and  then  possible  uptake  by 
aquatic  organisms. 
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Takase.  1955.  Radioactivity  in  the  pelagic 
fish.  n.  Group  separation  of  radioactive 
elem  ents  in  fish  tissues.  Bull.  Jap.  Soc. 
Sci.  Fish  20(10):916-S20.  (In  Japanese). 


Radiation: 
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1074  Allen,  B.  M.  1958.  Effects  of  x-irradiation 

upon  the  limb-buds  of  Bufoboreas.  Anat. 
Rec.  130:391. 

1075  _ and  L.  M.  Ewell.  1960.  Resist¬ 

ance  to  x-irradiation  by  embryonic  cells  of 
the  limb-buds  of  tadpoles.  Jour.  Exp.  Zool. 
142:309-329. 

In  tadpoles  receiving  1000-30000  R  the 
younger  cells  were  more  sensitive  thsn 
older  cells. 

1076  Anon.  1955.  Section  10  on  series  of  experi¬ 

ments  involving  the  effect  of  x-rsy  on  fishes: 
f  i  n  g e  r  1  i  n  g  Chinook  salmon  (Oncorhynchus 
tschawytscha  Walbaum).  A.  E.  C.  Rept. 
(UWFL-3);71  pp. 

In  4  weeks  2500 and  5000  roentgens  caused 
1001  death  .  The  1250  R  group  after  12 
weeks  had  only  701  of  the  weight  the  con¬ 
trols  did. 
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1077  Baldwin,  W.  M.  1915.  The  action  of  ultra¬ 

violet  rays  upon  the  frog's  egg.  Anat.  Rec. 
9:365-391. 

Ultraviolet  rays  affects  the  eggs  of  frogs 
and  all  body  parts  disastrously. 

•  Baldwin,  W.  M.  1919.  See  Ugh*. 


1071  _ ,  _ ,  _  _ and 

_ .  1955.  Studies  on  the  radioac¬ 
tivity  in  certain  pelagic  fish.  m.  Separation 
and  confirmation  of  in  the  muscle  tissue 

of  a  skipjack.  Bull.  Jap.  Soc.  Sci.  Fish 
20(1 0):921 -926. 

A  paper  discussing  tests  for  radioactivity 
extraction  method  determinations. 

1072  Yoshii,  G.  1956.  Studies  on  the  radioactive 

samples  (especially  "Katsuwonus  vagans")  in 
the  Pacific  Ocean  in  1954.  Vol.  11  Res.  in 
Effects  and  Influences  of  the  Nuclear  Bomb 
Test  Exp.  Ueno,  Tokyo,  Jap.  Soc.  Prom. 
Sci.  ,  pp.  917-936. 
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1073  Zirkle,  R.  E.  1936.  Biological  effects  of 

Alpha  particles.  In:  Biol.  Effects  of  Radia¬ 
tion.  McGraw  Hill,  N.Y.,  1st  Ed.  pp.  559- 
572. 

A  review. 


X-ray 


1078  Bordeen,  C.  R.  1907.  Abnormal  development 

of  toad  ova  fertilized  by  spermatozoa  exposed 
to  the  Roentgen  rays.  Jour.  Exp.  Zool.  4(1): 
1-44  /  5  pis. 

Beyond  the  gastula  stage,  toad  egg  de¬ 
velopment  was  retarded. 

1079  _ .  1909.  Variations  in  susceptibility 

of  Amphibian  ova  to  x-rays  at  different  stages 
of  development.  Anat.  Rec.  3(4):  163— 165. 

1080  _ .  1911.  Further  studies  on  the 

variation  in  susceptibility  of  Amphibian  ova 
to  the  x-rays  at  different  stages  of  develop¬ 
ment.  Am.  Jour.  Anat.  11:419-498. 

The  exposure  and  amount  of  x-fay  dose  is 
important  to  amphibian  eggs  for  later  de¬ 
velopment.  The  after  effects  of  exposure 
do  not  appear  for  some  time. 

1081  _ and  F.  H.  Baetjor.  1904.  The  In - 

hibitiveactlonofthc  Roentgen  rays  on  regen¬ 
eration  in  Planarians  .  Jour.  EXp.  Zool. 
1(1):  191 -195. 

Radiation  of  Planaria  inhibits  all  develop¬ 
ment  or  regeneration.  The  full  after  af¬ 
fects  do  not  appeal  for  several  days. 

1082  Barrington,  E.  J.  W.  and  L.  L.  Francht.  1956, 

Some  cytoloj ical  characteristics  of  thyroidal 
fund  tor.  in  the  endostyle  of  the  ammocoele 
larva.  Quart.  Jour.  Mier.  Sci.  97:393-409. 
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1033  Bell,  G.  M.  and  W.  Sr  Hoar.  1950.  Some  ef¬ 
fects  of  ultra-violet  radiation  on  sockeye 
salmon  eggs  and  alevins.  Can.  Jour.  Res. 
28(10):35-43. 

Sockeye  salmon  eggs  if  irradiated  will 
yield  deformed  specimens  as  well  as  the 
epidermal  cells  are  usually  destroyed. 

1084  Belyayea,  V.  N.  and  G.  L.  Pokrovskaya. 

1958.  Mitotic  disturbance  observed  at  early 
development  stages  in  Misgurnus  fossilis 
subjectedto  x-ray  treatment.  Doklady  Akad. 
Nauk  SSSR  125:632-635.  (In  Russian). 

The  cleavage  stage  is  most  susceptible  to 
irradiation  in  Misgurnus  with  100%  death 
usually  the  result. 

1085  Bohn.G.  1903.  Influence  des  rayons  du  rad¬ 

ium  sur  les  animaux  en  voie  de  Croissance. 
Compt.  Rend.  Acad.  Sci.  (Paris)  136:1012- 
1013. 

X-radiation  of  eggs  of  Bufo  vulgaris  pro¬ 
duced  monsters. 

1086  _ .  1903.  Influence  des  rayonsdu 

radium  sur  les  oeufs  vierges  et  ficondlset 
sur  les  premiers  stades  der  dfeveloppment. 
Compt.  Rend.  Acad.  Sci.  (Paris)  136:1085- 
1086. 

A  poor  paper  which  discusses  the  develop¬ 
ment  of  Strongy  locentrotus  eggs  after 
irradiation. 

1087  Bonham,  K.  1949.  Effects  of  x-rays  on  the 

fresh-water  snail  Radix  japonica.  A.  E.  C. 
Rept.  (UWFL-21):30  pp. ,  mimeo. 

1083  _ .  1355.  Sensitivity  to  x-rays  of  the 

early  cleavage  stages  of  the  snail  Heliosoma 
suberenatum.  Growth  19:9-18. 

Hard  and  soft  rays  effect  didn't  differ  to 
this  snail.  However,  the  resting  stage  of 
developing  eggs  withstood  greater  roent¬ 
gen  doses  than  the  mitotic  stages,  300-400 
R  for  resting  and  100  Rfor  mitotic  before 
serious  affects  occurred. 

_ .  1955.  Lethal  effects  of  x-rays  on 

marine  amphipods.  A.  E.C.  Rept.  (UWFL- 
14):  18  pp. 

Doses  of  500  Rand  1250  R increased  the 
number  of  young  which  had  higher  mortal¬ 
ities. 

109°  _ ,  R.  R.  Donaldson,  F.  Foster, 

A.  D.  Welander  and  A.  H.  Seymour.  1948. 
The  effect  of  x-ray  on  mortality  ,  weight, 
length  and  counts  of  erythocytes  and  hemato¬ 
poietic  cells  in  fingerling  chi  nook  salmon, 
Onco  rhynchus  tachawytscha  Walbaum. 
Growth  12:107-121. 

A  good  study  of  the  effects  of  x-rays  be¬ 
tween  100-500  R.  The  lowest  dose  to  yield 
mortality  was  250  R.  500  R  to  affect  weight 
and  100  R  to  affect  length. 


1°91  _ and  R.  F.  Palumbo.  1951.  Effects 

of  x-rays  on  snails,  Crustacea  and  algae. 
Growth  15:155-188. 

A  good  study  of  Radix,  Thais,  Artemia 
and  amphipod  reactions  to  x-ray  doses. 
All  Radix  died  in  a  week  if  exposed  to  20  R, 
Artemia  eggs,  if  dry,  93  R,  soaked  50 R, 
in  5  days  while  most  amphipods  withstood 
550  R. 

1092  _ _and  A.  H.  Seymour.  1947.  Sec¬ 

tions  I  and  n  on  series  of  experiments  Invol¬ 
ving  the  effect  of  x-ray  on  fishes:  Chinook 
salmon  (Oncorhynchus  tschawytscha  Wal¬ 
baum)  observed  through  more  than  one  gener¬ 
ation.  A.  E.C.  Rept.  (UWFL-6). 

Chinook  salmon  were  most  susceptible  to 
x-rays  while  in  the  fry  stage. 

1093  _ , _ ,  L.  R.  Donaldson  and 

A.  Welander.  1947.  Lethal  effects  of  x-rays 
on  marine  microplankton  organisms.  Science 
106(2750):  245-246. 

Mastigophorans  would  die  if  exposed  to 
x-ray  doses  above  25000  R. 

1094  Borstel,  R.  C.  1955.  Feulgen-negative  nu¬ 

clear  division  in  Habrobracon  eggs  after 
lethal  exposure  to  x-rays  or  nitrogen  mus¬ 
tard.  Nature  175:342-343. 

Habrobracon  eggs  were  most  susceptible 
to  10  KV  during  the  metaphase.  The  Feul¬ 
gen-negative  nucleus  appeared  in  10  hours 
at  this  exposure. 

1095  Briggs,  R. ,  E.  U.  Cueneand  T.  Y.  King. 

1951.  An  invest igation  of  the  capacity  for 
cleavage  and  differentiation  in  Rana  piplena 
eggs  lacking  "functional"  chromosomes. 
Jour.  Exp.  Zool.  116:455-499. 

R.  piplena  eggs  fertilized  with  sperm  of 
R-  catesblana  or  R.  piplena  which  were 
subjected  to  65-300  R  yielded  gynogenetic 
haploid*. 

1096  Brunst.  V.  V.  19S0.  Influence  of  x-ray*  on 

limb  regeneration  in  Urodele  amphibians. 
Rev.  Biol.  25:1-29. 

1097  Burkner,  E. ,  M.  Shapiro  and  K.  Brooatein. 

1929.  Radiumgebalt  etnlger  nabrungamtttel. 
Biochem.  Zettachr.  211:323-325. 

A  general  paper  dealing  with  the  effects  to 
Cottus  gob  to. 

1098  Butler.  E.  G.  1933.  The  effect*  of  x-radia- 

tlon  on  t  he  regeneration  of  the  for*  limb  of 
Ambiyatoma  larvae.  Jour.  Exp.  Zool.  65: 
271-315. 

_ .  1936.  The  effects  of  radium  and 

x-ray*  on  embryonic  development.  Ik  Biol. 
Effects  of  Radiation.  McGraw  Hill  Co. ,  N.  Y. 
1st  Ed.  pp.  389-410. 

A  good  review  of  tl.e  subject  from  the  as¬ 
pect  of  x-ray  effect*  to  development. 
Best  review  of  the  literature  to  1936. 
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1100  _ _ and  J.  V.  O'Brien.  19-13.  Effect 

of  localized  x-radiation  on  tlie  I'rodelo  limb. 
An  at.  Kec.  84:407-413. 

C 

1101  Chase,  A.  M.  and  A.  C.  Giese.  1940.  Ef¬ 

fects  of  ultraviolet  radiationon  Cypridina 
luc  i  f  e  r  in  and  luciferase.  Jour.  Cell,  and 
Comp.  Physiol.  16:323-340. 

A  good  study  where  short  waves  of  radia¬ 
tion  were  found  not  to  affect  the  extract. 

1102  Colwell,  H.  A.  and  M.  S.  Thomson.  1926. 

On  some  effects  of  primary  and  secondary 
x-rays  on  the  s k i n  of  the  frog  tadpole. 
Lancet  211(5367):59-61. 

Those  cells  of  R.  temporaria  which  were 
directly  in  the  x-ray  beam  were  complete¬ 
ly  destroyed. 

1103  Corbella,  E.  1930.  Influsso  delle  radiozioni 

roentgen  sullo  sulluppio  embrionale  du  tel- 
eostei  (Salmo  lacustris  L. ,  Salmo  iridus 
Gibb,  Perea  fluviatieis  L. ).  Riv.  Biol. 
Milano  12:93-117. 

A  good  bibliography  follows  this  study. 

1104  Curtis,  W.  C.  1936.  Ef fe cts  of  x-rays  and 

radium  upon  regeneration.  In:  Biol.  Effects 
of  Radiation.  McGraw  Hill  Co. ,  N.  Y.  1st 
Ed.  pp.  411-457. 

A  good  review  of  the  x-ray  effects  to 
Porifera  through  amphibia. 


D 

1105  Daniels,  E.  W.  1955.  X-lrradlation  of  the 

giant  amoeba  Pelomyxa  illinolsensia.  1. 
Survival  and  cell  division  following  exposure. 
Therapeutic  effects  of  whole  protoplasm. 
Jour.  Exp.  Zool.  130:183-197. 

1106  _ .  1958.  X-irradiation  of  the  giant 

amoeba,  Pelomyxa  Ulinoisensls.  IT.  Further 
studies  on  recovery  following  supralothal  ex¬ 
posure.  Jour.  Exp.  Zool.  137:425-442. 
Continuation  of  11  OS. 

1107  Davison,  C.  and  F.  Elltnger.  1942.  Radla- 

tioneffects  on  nervous  system  and  roentgen- 
pigmentation  of  goldfish  fCaraselus  auratus). 
Proc.  Soc .  Exp.  Biol,  and  Med.  49(3):49l  -495. 
The  medulla  oblongata  and  anterior  horns 
of  the  spinal  chord  were  the  structures 
most  affected  by  x-rays. 

1108  Donaldsoa,  L.  R.  1955.  A  radiological  study 

of  Rongelap  Atoll,  Marshall  Islands,  during 
1954-55.  Univ.  Wash.  Appl.  Fish.  Lab. 
Rapt.  UWFI.-42-.46pp. 


E 

1109  Ellinger,  F.  1939.  Noteontheactionof  x-rays 

on  goldfish  (Caraasius  auratus).  Proc.  Soc. 
Ex-.  Biol,  and  Med.  41  (2): 527 -529. 

Latent  affects  of  x-rays  didn't  appeal  for 
12  days. 

1110  _ .  1940.  The  goldfish  as  a  biologic 

test  object  in  experimental  radiation  therapy. 
Radiology  35(5):563-574. 

1111  _ .  1940.  Roentgen-pigmentation  in 

the  goldfish.  Proc.  Soc.  Exp.  Biol,  and  Med. 
45(1  ):148— 150. 

1112  _ and  C.  Davison.  1942.  Chaises 

in  the  central  nervous  system  of  goldfish 
irradiated  in  the  depths  of  a  water  phantom. 
Radiology  39(l):92-95. 


F 

1113  Foster,  R.  F.  1949.  Some  effects  on  embryo 

and  young  rainbow  trout  (Salmo  gairdneril 
Richardson)  from  exposing  the  parent  fish  to 
x-rays.  Growth  13:119-142. 

1114  _ ,  L.  R.  Donaldson,  A.  D.  Welander, 

K.  Bonham  and  A.  II.  Seymour.  1949.  The 
effect  on  embryos  and  young  of  rainbow  trout 
from  exposing  the  parent  fish  to  x-rays. 
Growth  13:119-142. 

A  good  study.  The  more  parents  were 
radiated  the  more  mortalities  one  had. 
At  1 500  R 100%  mortalities  occurred.  The 
first  year  growth  of  young  was  also  affec¬ 
ted. 


G 

1115  Gilman.  P.  K.  and  F.  H.  Baetjer.  1904. 

Some  effects  of  the  roentgen  rays  on  the  devel¬ 
opment  of  e  mb  ry  os  .  Am.  Jour.  Physiol. 
10:226-234. 

Accidental  growth  occurred  for  the  flrat 
36  hour*  after  exposure.  Most  specimen* 
were  deformed.  The  eyes  were  usually 
retarded. 

1116  Goodrich.  H.  B.  and  Priscilla  L.  Anderson. 

1939.  Variation*  of  color  patterns  In  hybrids 
of  the  goldfish.  Carasalua  auratus.  Biol. 
Bull.  ?7(2M84-19l. 

1U7  _ and  t.  P.  Trinkau*.  1939.  The 

differential  effect  of  radiations  on  Mendeltaa 
phenotypes  of  the  goldfish.  Csrssaiuj  auratus. 
Biol.  Bull.  77(2):  192-199. 
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IMS  Hinrirhs,  M.  A.  1955.  Modi  fication  of  de¬ 
velopment  on  the  basis  of  differential  suscep¬ 
tibility  to  radiation.  I.  Fundulus  licteroclitus 
and  ultra-violet  radiation.  Jour.  Morph. 
41:239-265. 

K 

1119  Kessler,  R.  and  W.  Luther.  1957.  Die  wirk- 

ung  de  r  Rdntgenstrahlen  auf  den  Hoden  und 
die  sedundSren  Geschlechtsmerkmale  von 
Lebistes  reticulatus  Peters.  Zeitschr. 
Verg.  Physiol.  40 (5): 492-528. 

A  good  bibliography  ends  this  paper.  Lar¬ 
vae  and  juveniles  were  exposed  to  500, 
1000,  2000,  3000,  4000  R;  1000  R  proved 
most  lethal.  The  histology  is  also  pre¬ 
sented. 

L 

1120  Litschko  (Licko),  E.  J.  1932.  Furtherobser- 

vations  on  the  effect  of  x-rays  on  regenera¬ 
tion  in  Axolotl.  Compt.  Rend.  Acad.  Sci. 
URSS  Ser.  A,  3:65-70,  1  pi.  (In  Russian). 

M 

1121  McGregor,  J.  H.  1908.  Abnormal  develop¬ 

ment  of  frog  embryos  as  a  result  of  treatment 
of  ova  and  sperm  with  roentgen  rays. 
Science  27:445. 

Only  5%  of  the  FL  sylvatica  embryos  ex¬ 
posed  to  x-rays  were  abnormal. 

1122  Mestrve,  F.  G.  and  M.  J.  Kenney.  1934. 

The  effects  of  x-rays  on  Planar  la  dorato- 
cephala.  Science  79:408-409. 

X-ravs  affect  the  cell  growth  in  Planarla. 

1123  Murachi,  K.  1944.  The  influence  of  radiation 

upon  fish  eggs .  (1 )  The  influence  of  KC  L  upon 
the  heart  of  an  embryo  which  haa  been  kept 
under  radiation  of  x-rays.  7,ool.  Mag. 
(Dobutsugaku  Zasshi)  58(8): 5-7.  (In  Japan¬ 
ese). 


N 

1124  Ncyfakh,  A.  A.  1959.  X-ray  inactivation  of 
nuclei  as  a  method  for  studying  their  function 
in  the>early  develop  meat  of  fishes .  Jour. 
Embryo),  and  Exp.  Morphol.  7(2):173-192. 
If  anytime  between  fertilisation  and  early 
gastula  stages  the  specimen  Is  x-rayed, 
growth  and  development  are  arrested, 

*  Noddach,  Ida  and  W.  Ncddach.  1939.  See 
Electricity. 


1125  Okada,  I.,  I.  O.  Sakabe,  T.  Kikuchi  and  K. 

Konno.  1954.  On  the  influence  of  x-ray  rad¬ 
iation  on  the  aquatic  animals.  On  the  influ¬ 
ence  in  the  early  development  of  goldfish 
(Carassius  auratus  L. ).  Vol.  n  Res.in  Effects 
and  Influences  of  the  Nuclear  Bomb  Test  Exp. 
Ueno,  Tokyo,  Jap.  Soc.  Prom.  Sci.  pp. 
1211-1218. 

If  one  increases  the  x-ray  strength,  there 
is  a  decrease  in  the  hatching  rate. 

P 

1126  Packard,  C.  1914.  The  effect  of  radium  rad¬ 

iations  on  the  fertilization  of  Nereis.  Jour. 
Exp.  Zool.  16:85-129. 

X-rays  stimulate  Nereis  to  spawn.  An  egg 
nucleus  develops  without  an  aster. 

1127  _ .  1918.  The  effect  of  radium  rad¬ 

iations  on  the  development  of  Chaetopterus. 
Biol.  Bull.  35:50-70. 

1128  _ .  1931.  The  biological  effects  of 

short  radiations.  Quart.  Rev.  Biol.  6:253- 
280. 

A  good  review. 

1129  Powers,  E.  L.  and  D.  Shefner.  1950.  Effects 

of  high  dosages  of  x-rays  in  Paramecium 
aurelia.  Genetics  35:131. 

If  one  uses  1,000,000  R  at62,000  per  min¬ 
ute,  50%  mortality  occurs  at  62,000  R. 
After  this  strength  the  mortality  rate  de¬ 
creases. 

1130  Puckett,  W.  O.  1936.  The  effects  of  x-radi¬ 

ation  on  limb  development  and  regeneration 
in  Amblystoma.  Jour.  Morph.  59:173-213. 


R 

1131  Rugh,  C.  1955.  Effects  of  various  levels  of 

x-irmdiation  on  the  gametes  and  early  em¬ 
bryos  of  Fundulus  heteroclltus.  Biol.  Bull. 
108  (3):  31 8 -325. 

F.  heteroclltus  sperm  radiated  with 
200,000  R  wasn't  affected. 

1132  Rugh,  R.  1949.  Some  prenatal  effects  of 

Amblystoma  opacunt  larvae  exposed  to  26,000 
R  x-radiation.  An  at.  Rec.  103:500-501. 
Deformed  specimens  we  re  the  result  at 
irradiation. 

1133  _ and  Helen  C  lugs  too.  1955.  Effect* 

of  various  levels  of  x-IrradiaUoaon  the  gam¬ 
etes  and  early  embryo#  at  Fundulus  hetero- 
Cjttua.  Biol.  Bull.  108(3):3l8-325. 

Fundulus  heteroclltus  unfertilised  eggs  did 
not  cleave.  Maine  subjected  to  200,000  R 
had  viable  sperm.  Eggs  fertilised  with 
this  sperm  developed  normally. 
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1134  Itushton,  W.  1936.  Biological  nolcs,  sonic 

experiments  with  fry.  Salmon  and  Trout  Mag. 
(82-85):57-67. 

Fry  subjected  to  lethal  doses  of  x-ray  sur¬ 
vive  6  weeks  before  death  occurs. 

1135  Rustad,  R.  C.  19G0.  X-ray  induced  dissocia¬ 

tion  of  the  mitotic  and  micromere  "clocks." 
Abstr.  Biol.  Bull.  119(2):284. 

Sea  urchin  gametes  irradiated  produces 
micromcres  at  1,2  and  3  cleavage  stages 
rather  than  4th.  The  biological  clocks 
that  controls  micromere  formation  is  in¬ 
dependent  of  division  per  se. 

1136  _ .  1960.  X-ray  induced  mitotic  de¬ 

lay  m  the  Arbacia  egg.  Abstr.  in  Biol.  Bull. 
119<2):337. 

Radioactive  sperm  doesn't  affect  the  mi¬ 
totic  delay,  but  extends  the  x-ray  sensitive 
portion  of  the  mitotic  cycle  which  corres¬ 
ponds  roughly  to  the  early  streak,  the 
period  of  multiplication  and  separation  of 
the  centrioles. 

S 

1137  Schuster-Wolden,  E.  1936.  X-ray  studies  of 

the  i n  t  e  s  t  ine  of  Cyprinus  carpio  and  Tinea 
vulgaris  as  a  contribution  to  the  problem  of 
the  significance  of  smell  and  sight  in  fish  in 
the  search  for  food.  Zeitschr.  Fischerei 
34:245. 

These  fish  we  re  x-rayed  to  show  that  BaC  L 
was  picked  up  directly  from  the  water. 

1138  Smith,  G.  M.  1932.  Eruption  of  Corial  mel- 

anophores  and  general  cutoneous  melanosis 
in  the  goldfish  (Carassius  auratua)  following 
exposure  to  x-ray.  Am.  Jour,  Cancer  16(2): 
863-870. 

X-irradiation  caused  cancer  of  the  tail  in 
5  days;  entire  body  in  6. 

1139  _ ,  1932.  Melanophores  induced  by 

x-ray  compared  with  those  existing  in  patterns 
as  seen  in  Carasalus  auratua.  Bio).  Ball. 
63:484-491. 

1140  Snider,  G.  and  H.  Kersten.  193S.  The  action 

of  soft  x-rays  on  Ciadocera  fDaphnia  magma). 
Phya.  Zoo).  8:530, 

New  eggs  of  D.  magma  disintegrated  and 
In  one  day  yielded  distorted  tndtvtduals. 
If  the  first  instar  was  subjected  to  45  KV, 
lOmtllampat  3  centimeters  from  the  focal 
point,  death  resulted. 

1141  _ and _ .  1936.  Suscepti¬ 

bility  to  soft  x-rays  of  Daphnla  magma  during 
it*  development  from  eggs  to  young  in  the 
brood  pouch.  Jour.  Exp.  Zool.  74(!):l-6. 
tt  egg*  18-32  hour*  old  were  irradiated 
most  survived.  Eggs  older  than  32  hours 
all  survived.  A  good  study. 


1112  Soiling,  A.  X.  193*.  The  susceptibility  of 
Kundulus  betcroclitus  embryos  to  x-radia¬ 
tion.  Jour.  Exp.  Zool.  78:441-469. 

A  general  study  of  Fundulus  subjected  to 
4  increasing  doses.  The  higher  the  dose 
the  lower  the  sensitivity.  The  head  and 
tail  tip  were  the  most  sensitive. 

1 J43  .  1938.  The  susceptibility  of  the 

germ  cells  of  Oryzias  latipes  to  x-radiation 
and  recovery  a  f t  e  r  treatment.  Jour.  Exp. 
Zool.  78 (4): 41 7 -439. 

Sperm  of  Oryzias  were  3-4  times  more 
sensitive  to  x-rays  than  the  eggs;  1,980  R 
lasts  for  23  days.  The  ovaries  were  re¬ 
duced  after  a  dose,  but  returned  to  normal 
shortly  thereafter. 

1144  Sonehara,  S.  1933.  Studies  on  the  effects  of 

x-rays  upon  the  development  of  a  pond  snail 
Lymnaea  (Radix)  japonica.  Jour.  Scl.  Hiro¬ 
shima  Univ.  Ser.  B.  Div.  1:151-169. 

Growth  rates  were  affected  after  irradia¬ 
tion. 

1145  Spiedel,  C.  C.  andR.  H.  Cheney.  I960.  Com¬ 

parative  effects  of  x-ray  and  ultraviolet  rad¬ 
iation  of  gametes  on  the  developing  sea  urchin 
Arbacia.  Abstr.  Biol.  Bull.  119(2):338. 
Damage  was  greatest  after  gradual  x-ray 
dosages  than  UV  exposures.  An  x-ray 
dose  to  sperm  was  equal  to  a  dose  of  only 
1 . 5-2X  as  much  to  egga. 

1146  Ssmokhvalova,  G.  V.  1935.  VlilShe  rentger- 

ovskikhluchel  na  polovulu  zhelezer  1  vtori- 
charyc  polovye  priznaki  Leblgtea  retlculatus. 
(The  influence  of  x-rays  on  the  sex  glands  snd 
ihc  secondary  sexual  characters  in  Lebistea 
retlculatus).  Trudy  po  Dinamike  Razvitiia 
(Trans.  Dynamics  Develop.)  10:213-229. 

1147  _ .  1938.  Effect  of  x-rays  on  fishes 

(Lchistes  reiicuiatus,  Zlphophorus  helleri 
and  Carassius  vulgaris).  Biol.  Zh.  Moscow 
7:1023-1024. 

1148  Stone,  R.  G.  1932.  The  effects  of  x-rays  on 

regeneration  in  Tublfex  tublfex.  Jour.  Morph. 
33(2);  389-432. 

Normal  regeneration  in  Tublfex  la  35  days. 
This  is  inhibited  If  the  specimen  is  sub¬ 
jected  to  x-rays. 

T 

1149  Tanaka.  P.  1942.  (Influence  of  the  ray  o( 

heliolamp  upon  the  halchability  of  Oncorhyw- 
rhua  kela  (Walbaum)).  Zool.  Mag.  (Tokyo) 
54(8):313-314.  (In  Japanese). 

1150  Tur,  J.  1904.  Malfomationa  embryonoalrss 

obtenus  par  l'action  du  radium  sur  le*  oeufs 
de  la  ponle.  Comp.  IU  de#  Seames  Tr. 
57:236-238. 
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1151  Vakrameyeva,  N.  V.  and  A.  A.  Neyfakh.  1559. 

Comparison  of  the  changes  in  radio-  and 
tlie rmo -sensitivity  during  cleavage  in  the 
loach  Misgurnus  fossilis  .  Doklady  Akad. 
Nauk  SSSR. 

1152  Vintcmberger,  P.  1928.  Sur  Temploi  des 

rayons  X  en  cmbryologie  comme  agents  de 
destruction  localisee.  Une  technique  nouvelle 
pour  l'etude  de  la  potcntalite  des  deux  pre¬ 
miers  blastomeres  dans  l'ocuf  de  la  greno- 
uille  rousse.  Compt.  Rend.  Soc.  Biol.  9!' 
(33):1590-1592. 

W 

1153  Welander,  A.  D.  1945.  Studies  of  the  effects 

of  roentgen  rays  on  the  growth  and  develop¬ 
ment  of  the  embryos  and  larvae  of  the  Chinook 
salmon  (Oneorhynchus  tschawytscha).  PhD 
Thesis,  Univ.  of  Wash.  131  pp. 

1154  _ .  1946.  Studies  of  the  effects  c:' 

roentgen  rays  on  the  growth  and  development 
of  the  embryos  and  larvae  of  Chinook  salmon 
(Oneorhynchus  tschawytscha).  Univ.  Wash. 
PhD  Thesis, l28pp.  A.  E.C.  Rept.UWFL-2: 
131  pp. 

Three  lots  of  salmon  eggs  were  subjected 
tox-raysof 25,  SOandlOO  R.  Thosewhich 
were  in  the  eyed  stage  hatched  but  showed 
signs  of  an  effect  for  over  a  year.  Most 
fry  died  in  30-51  days. 

1155  _ .  1954.  Some  effects  of  x-irradia- 

tion  of  different  embryonic  stages  of  the  trout 
(Salmo  gairdneri).  Growth  XVnL 227-255. 

1156  _ .  1955.  Some  effects  of  x-irradia- 

tion  of  different  embryonic  stages  of  the  trout 
(Salmo  gairdneri).  Growth  18:227  -255. 
A.  E.C.  Rept.  (UWFL-38). 

A  good  report.  Hubbt  and  Hubbs  method 
is  used  to  compare  body  proportions  after 
irradiation. 


1157  _ ,  I..  R.  Donaldson,  U.  F.  Foster, 

K.  Bonham  and  A.  H.  Seymour.  1948.  The 
effect  of  roentgen  rays  on  the  embryos  and 
larvae  of  the  Chinook  salmon.  Growth  12: 
203-242. 

A  very  good  study.  List  of  effects  on  em¬ 
bryos  are  g  i  v  e  n .  If  subjected  to  2800- 
10,000  R  most  larvae  died  in  30-51  days; 
500  R  had  least  pigment  effect. 

1158  _ , _ t  _ t _ 

_ and  F.  G.  Lowman.  1950.  The 

effects  of  roentgen  rays  on  adult  rainbow 
trout.  Univ.  Wash.  Appl.  Fish.  Lab.  UWFL- 
17:1-7. 

Rainhow  trout  subjected  to  1500 R  yielded 
a  56%  kill  in  53  weeks,  87%  in  64  weeks. 
Ilemorrnges, neurosis, fungus  and  internal 
damage  were  the  general  results. 

1159  Wichterman,  R.  1959.  Mutation  in  the  proto¬ 

zoan  Paramecium  multimicronucleatum  as  a 
result  of  x-irradiation.  Science  129:207-208. 

1160  _ .  1960.  Production  of  viable  races 

of  Paramecium  cau datum  after  micronuclear 
c  1  i  m  i  na  t  i  on  with  x-rays.  Abstr.  in  Biol. 
Bull.  119(2):  348. 

Repeated  doses  decreased  or  eliminated 
the  number  of  micronuclei.  Macronucleus 
is  little  affected  by  irradiation. 

1161  Willcock,  E.  G,  1904.  The  action  of  the  rays 

from  radium  upon  some  simple  forms  of  an- 
mal  life.  Jour.  Physiol.  30:449-454. 

1162  Williams,  D.  B.  1958.  Effects  of  x-rays  on 

fission  in  the  predaceous  Holotrich,  Spathid- 
ium  spathula.  Jour.  Protozool.  5Suppl.:25. 

1163  Wood,  E.  M.  1958.  Fixation  der  radioiode 

par  les  oeufs  ei  alevisn  de  quelques  Salmon- 
ides  (Salmo  fairo  I_  ,  Salmo  irldua  G.  I.B. , 
Salmo  salar  L. ).  Ann.  Sta.  Centarle  Hydro- 
biol.  Appl.  7:285-299. 
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1164  Anon.  I960,  Underwater  acoustics  research 

panel  on  underwater  acoustics.  Comm,  on 
Unde  r  water  Warfare.  Nat.  Res.  Council, 
Wash. ,  D.  C. 

1165  Autrum.  H.  and  D.  Poggendoif.  1951.  Mes- 

sung  der  absoluten  hbrsohwelle  boi  fischen 
(Ameiurus  nebulosus).  Xaturwissenscbaften 
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Colpidium  cucullua:  445 

Conger  vulgaris;  693 

Copepoda:  615,  977 

Coregonus:  509 

Coregonus  lavaretus;  220 

Corphium  acherigicum:  602 

Corvina  nigra;  609 

Corycaeus  anglicua:  608,  720,  751 

Coryphaena:  981 

Coryphaena  hippurus:  279,  681 , 835,  841 , 860,  862, 
961,  1022,  1023,  1025 
Coryphopteraa  nlcholab  516 
Cottus;  3,  912,  995 
Cottua  cognatua:  204 
Cottus  gobio:  182  ,  469,  1058,  1097 
Cottua  acorplnua:  609 
Cottua  acorplua:  195 
Coueaiua  plumbua:  180,  283 
Craba;  300  ,  540  ,  883 
Cripple:  954 

Craaaoatrea  vlrgtnica:  858  ,  878  ,  902 
Crayfiah:  328 
Crenllabrua;  3 
Crenilabrua  grlaeua:  609 
Crenllabrua  melopa:  571 
Crenilabrua  pavo:  609 
Crenllabrua  roatratua:  633 
Croakera;  507 
Ctenolabrua  rupeatrla:  344 
Ctenophora;  977 


C nine  11a  pygmaea;  602 

Cuttlefish;  664,  665 

Cyanea  capillata:  344 

Cybrium  niphonim:  656,  607 

Cyclops  fimbriatus:  830 

Cyclops  strennus;  471 

Cyma  togas  ter  aggregatus;  330,  510,  1195 

Cymdore  granulata:  602 

Cymdore  truncata:  602 

Cynoscion  nobilis:  502,  510 

Cynoscion  regalis:  501,  524 

Cypridina;  1101 

Cvpridina  bilgendorfil;  681 

Cyprinodon  baconb  564,  567 

Cyprinus:  175 

C-'yprinus  carpio;  135,  175,  195,  209,  275,  281a, 

349,  412,  491,  639,  750,  922,  957,  993,  995, 
1137 

Cypsilurus  agoo;  681 

D 

Dactvlopterus  volitans:  787 
Damalichthys  vacca:  510,  516 
Damselfish;  842,  892,  1062 
Danio:  1019 
Daphnia;  552,  827 
Daphnia  longtepina:  471,  709,  720 
Daphnia  magma;  393,  1140 
Daphnia  pulex:  471,  598 
Decapterus  muroadsb  643  ,  681 
Dexamine  spinosa:  602 
Dexamlne  thea;  602 
Diaptomua  gracilis;  471 
Diemyctylus  irrldeacens:  753 
Discorbis  florldam-  $76 
Dorosoma  cepedlanum:  175,  957 
Dorosoma  thriaaa:  681 
Doryteuthis  kenaakb  681 
Drum;  954 
Dussumerla:  517 
Dynamene  bidenUta:  602 
Dystlcus  marginalia;  412,  468 

E 

Echinoater  aepoaitua;  397  ,  412 
Echinua  miliaria:  396 

Eela:  17,  89,  97,  131,  184.  180,  213,  288,  328,  412, 
418.  524,  592,  595,  741,  798.  803,  1166 
Egg*  -  Chinook  993 
Eleclra  haatlngaeae:  712 
Emblotoct;  516 
Emblotoca  jackaonl;  510 
Emya  orbicularis:  706 
Enchtraeua  tlbldua:  1033 
Endendrhim;  677 
Endendrlum  planulae:  663 
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KndpmJriinn  remonini:  216 
Encdrias  nobulosus:  1145 
Engraulis  encrasicholus:  727 
Engraulis  rnordax;  510,  516,  580 
Engraulis  japonicus:  642,  643,  666,  681 
Enncacanthus  obcsus:  622 
Entosphcnus  lamottcnit:  913 
Entosphenuj  tridentatus:  995 
Epinephalus  moara  moara:  681 
Erichtomus  difformls:  602 
Ericymfca  buccata;  281a,  569 
Erimyzon  oblongus:  281a 
Eriochus  sinensis:  399,  402 
Esox:  577 

Esox  americanus  vermiculatus:  281a 
Exos  lucius:  393,  411,  618,  716,  769 
Eteone  picta:  602 
Ethcostoma  blennioldes:  281a 
Etheostoma  caeruleum:  281a 
Etheostoma  flabellare:  281a 
Etheostoma  fonticola:  754 
Ethcostoma  grahami:  754 
Etheostoma  lepidum:  637,  75; 

Etheostoma  nigrum:  281a 
Etheostoma  spectablle:  281a 
Etrumeus  mlcrops:  681 
Euchaeta  hebeo:  720 
Eucinostomus  gula:  564  ,  567 
Euglena:  412,  683 

Euglena  intermedia:  1066,  1067,  1068 

Euglena  viridis:  1161 

Eulalia  bilineata:  602 

Eulelia  punctifera:  602 

Eumakalra  nigra:  279,  981 

Eumida  sanguinia:  602 

Euphausia:  949,  977 

Euplotis:  197,  411 

Eupomotis:  577 

Eupomotls  amarua:  1177 

Eupomotis  gibboaua:  716,  750 

Eurydicc  inermia:  602 

Eurydice  pulchra:  602 

Euayllia:  802 

Euterpe  acutlfrona:  720 

Euterpina  acutifrooa 

Euthynnua  alletteratua:  856,  870 

Euthynnua  yalto;  245,  841,  856  ,  860  ,  862 

Exogloaaum  maxillingua:  204 

F 

Flalierola  nuialll:  886,  887 
FlabeUum:  578 

Frog:  124,  178,  260,336,  400,406,407,  505 
Egg:  1077 

Fuger  nlphoblea:  648 
Fuger  rubrlpea:  648 

Fundulua:  309  ,  688  ,  705,  1182,  1196,  1197 


Euiululus  diaphanus:  180 

Fundulus  heteroclitus:  123,  628,  874,876,928, 
1118,  1131,  1142 
Fundulus  notatus:  281a 

G 

Gadus  aeglifinis:  609,  960,  1058 

Gadus  callarias:  590 

Gadus  morhua:  609,  960,  1058 

Gadus  virens:  161 

Galathea  squamifera:  399,  101,  412 

Galeocerdo  articus:  279 

Gambusia:  564 

Gambusia  affinis;  469,  689,  957 
Gammarus  locusta:  602 
Gammarus  pulchra:  827 
Gammarus  pulax:  228  ,  411,  412  ,  471 
Garfish:  132,  133 

Gasterosteus  aculeatus:  114,135,180,195,766, 
769,  783,  923,  995 
Gastronaccus  sanctus:  602 
Gazza:  579 

Genyonemus  lineatus:  502,  510,  516 
Germo  germo:  835,  944,  981,  1023 
Girella  nigricans:  200,  502,  510,  516 
Girella  punctata:  647  ,  648  ,  649  ,  651,653  ,  658  ,  681, 
702,  703 

Giton  fasciatus:  1168 

Gnathia  m axillaris:  602 

Gnathonaemus:  1 208 

Goatfish:  842,  855,  1060,  1062 

Gobio  fluviatilis:  220,  411 , 469,  822,  1168 

Gobius:  3 

Gobius  fluviatilis:  182 
Gobius  minlatus:  769 
Goby:  892,  1062' 

Goby  lavae:  751 

Goldfish:  127,  128,  336,  346,349,  354,  454,  694, 
803,  898,  899  ,  958,  1011,  1050,  1110,  1111, 
1112,  1125, 1187 

Gonlonemua  murbichii:  246,  721 
Gonyaulax  polyedrt:  759 
Grantta:  246 

Grouper  855  ,  892,  1060,  1062 
Guerna  coalite:  802 
Gymnocorymbus  ternetzlb  792 
Gl-mnocranlus  grlaeua:  681 
Gymnothorax  k Idaho:  681 
Gymnotua:  463 
Gymnotua  carapo:  1168 
Gymnotua  electrlcua:  1168 

H 

Habrobracoit  864 
llabrobracon  juglandla:  1094 
llaemulon  melanurum:  564  ,  567 


Hake:  539  ,  736 
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Hake  -  silver:  .007 
llalfbeak:  307,  842 
Halienticlitlivs  acuieatus:  787 
Mali otis  corrugata:  502 
Haliotis  fulgens:  502 
llaplostylus  normani:  602 
Harengula  humeral  is:  787 
Harengula  zunasi:  681,  735 
Harmothoc  impar:  602 
Harvestfish:  507,  524 
Helioperca  incisor:  995 
lleliosonia  subcrenatum;  1088 
Helix  nemoralis:  613 
Hemichroin is  bimaculatus:  698 
Hemigrammus  caudovittatus:  1168 
Hemiochus:  517 
Hemiramphus:  664,  665 
Hemiramplius  brasiliensis:  567,  787 
Hemiramphus  sigori:  681 
Hepsita  stipes:  752 

Herring:  26,  27  ,  54,  63,  65,  439,  440  ,  524  ,  539, 
543,  547,  592,  710,  719,  736,  799 
Heterostichus  rostratus:  510 
Hirudo  medic inalis:  411 
Hirundichthys  affinis:  673 
Histrio  histrio:  564 
llolocentrus  ruber:  681 
Holorhinus  callfornicus-.  965 
Homola  spiniflons:  412 
Hoplias  malabaricus:  1168 
Hoplomyx  cicada:  693 
Hyadella  knickerbockerb  1007 
Hyas  araneus  hockl:  960 
Hybopsis  biguttata:  281a 
Hydra  fusca:  1161 
Hydra  viridis:  683,  1161 
Hydrobaeninoe:  886 
Hydrometra  lacustris:  412,  468 
Hydrophilus  plceus:  412,  468 
Hydropsyche:  881 

Hydropsyche  cockerelli:  886,  887,  888,  907 

Hydroptela  a  r  goal:  886 

Hyla  regilla;  914,  1075 

Hypentellum  nigricans:  175  ,  231,  281a,  448 

Hyper  la  galba:  602 

Hyperproaopon  argenteum:  510 

Hyphesaobrvcon  bltaaciatus:  1168 

Hypheaaobrvcon  fiammeua:  1168 

Hypleurochllua  geminatua:  5M 

Hypomeua  olidua:  646 

Hyporhamphus  latlcepe:  1063 

Hypotrlcha:  356 

Hypaoblennlus  hentab  554 

Hypeurua  caryj-  510 

Hypeypopa  rubicund  a:  516 

1 

Ichthyomyaon:  175 


Ictalurus:  750 
Ictalurus  locust r  is:  175 
Ictalurus  melas:  281a 
Ictalurus  natal  is:  281a 
Ictalurus  punctatus:  281a 
Ictiobus:  175 
Ide:  89 

Idothea  baltica:  602 
Idothea  pelagica:  602 
Idus  melanotus:  195 
Ilyanassa  obsoleta:  795,  796 
Iotichthys  phlegethontis:  1007 
Iphinoe  serrata:  602 
Iphinoe  trispinosa:  602 
Isias  clavipes:  720 

Istiophorus  orientalis:  279,  961  ,'981,  1022,  1023, 
1024,  1025 
Isurus  glaucus:  681 

J 

Jacks:  1062 
Jadefish:  842 
Jenkensia:  563 

Jenkensia  lamprotaenia:  564  ,  567  ,  787 

K 

Katsuwonus  vagans:  846,  944,  1022,  1072 
Kilka:  696 

Kuhlia  sandvicensis:  326,  332,  460,  461,  763,841, 
856  ,  860  ,  862 
Kurzia  latissima:  552 
Kyphoncs  cinerescens:  681 

L 

Labrus:  3.  577 
Labrus  bergylta:  571 
Lacinus  cephalus:  1213 
Lncinus  rectilus:  1213 
Lagocephalus  spadiceus:  279 
La  go  don  rhomboides:  878 
Lambrus  angulilrons:  412 
Lampetra  aepyptera:  616,  704 
Lampetra  fluviatlHa:  790 
Lampetra  planeri:  790,  992,  1082 
Lamprey  -  am  mocoete:  790,  879,  880 
River-  328 

Sea:  82,  83,  94.  Ill,  283,  417 
Lara:  881 

Laodlce  clrrata:  602 
Lama:  510 

Lateolabrax  japonicua:  735 
Lean  den  699 
Leander  porocldena:  1040 
Leblstea  retlculatua:  564  ,  593  ,  958,1018,  1119, 
1146,  1175,  1176,  1177 
Lecognathua:  579 

leloatomua  xanthurua:  501,  524,  876 
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Lepidopselta  bilincata:  33.0,  1195 

Lcpisosteus  platosteus:  175 

Lepomis:  617 

Lepomis  auritus:  231,  448 

Lepomis  cyanellus:  175,  231,  281a,  448,  716 

Lepomis  cyanellus  x  megalotis:  281a 

Lepomis  gibbosus:  180 

Lepomis  humilis:  281a 

Lepomis  macrochirus:  175,448,  716,957,  1067 

Lepomis  macrochirus  isodori:  1175 

Lepomis  megalotis:  175,  281a 

Lepomis  pallidus:  750 

Leptocephalus:  564 

Leptocottus  armatus:  1195 

Leptodora  kindti:  552,  709 

Lerognathus:  517 

Lethinus  haematopterus:  681 

Lethrinus  miniatus:  920 

Leuciscus  hakuensis:  350 

Leuciscus  idus:  114 

Leuciscus  rutilus:  220,  412,  469,  470 

Leuciscus  vulgaris:  182 

Leucosolenia;  246 

Leucothoe  spinicarpa:  602 

Leuresthes  tenuis:  510,  516,  687,  775 

Libelluda  depressa:  412,  468 

Limanda  hurzensteini:  1049 

Limnephilua:  881 

Limulu8  polyphemus:  778,  779,  780 
Ling:  539 

Littorina  litiorea:  574a 
Lizardfish:  892 
Loach  -  spined:  89 
Lobster:  540  ,  735 
Lollgo  pealii:  784 
Loligo  vulgaris:  723,  769 
Lophopaetta  maculata:  554 
Lota  lota:  164,  180,  228 
Lutianua:  517 
Lutianua  fulviflamma:  681 
Lutianua  vittas  681 
Lutianua  bohan  920 
Lutianua  gibbua:  920 
Lymnae:  881 
Ly8ianaa»a  carat  in  a:  602 
Lythypnus  aebra;  516 

M 

Mackerel:  556  ,  842,  969 

Horae:  534  ,  731,  732  ,  741 
Mac  rope  la  altbberi:  602 
Makalra  maaara:  835,  1025 
Makaria  marllna:  1025 
Malapterurua:  463 
Marllna  marllna;  275,  279 
Mnstigophon:  1093 
Melania  tuberculata:  909 
Menhaden:  507,  524 


Meoticirrhus:  856 
Mcnlic'irrhus  undulatus:  510 
Mcrcenaria  mcrccnaria;  871,  1037 
Merctrjx  meretrix  luzonia:  975,  1040 
Merluccius  productus:  510 
Metephoxus  fultonl:  602 
Metaphoxus  pectinatus:  602 
Metridium  dianthus:  344 
Microcipnia  prolifera:  1104 
Micrometrus  minimus:  510 

Microposon  undulatus:  501,  512,  514,  515,  524,856, 
871,  874,  876,  878 
Micropterus:  577 

Micropterus  dolomieui:  175,  231,  281a,  296,  448, 
716,  922,  995 

Micropterus  salmoides:  77,  135, 162, 175,  281a, 
570,  750,  954,  957 
Minnow:  12,  89,  281,  328,  954 
Blacknose  dace:  180,  204,  366 
Bluntnose:  281 
Common  shiner:  281 
Mud:  365 
Stoneroller:  281 
Misgurnus  anguillicaudatus:  699 
Misgurnus  fossilis:  195,  983,  984,  1084,  1124, 

1151,  1168,  1177 
Mitroroma  discoidea:  246 
Mnemiopsis:  329,  1182 
Mogalia  perarmata:  602 
Moina  af finis:  552 
Mola  mola:  510 
Molge  vulgaris:  412 
Molgula:  828,  829 
Mollineaia  sphenopa:  564 
Molluska:  910 
Monacanthua:  787 
Monocanthus  cillatus:  £64 
Monocanthua  cirrhifer:  649,  656,  657 
Monocanthus  hispidua:  554 
Morone  labrax:  109 
Motella:  3 
Moxostoma:  175 

Moxostoma  erythrurum:  281a,  957 
Mugll:  549  .  664  ,  665 
Mugil  auratua:  109 

Mugil  cephaiua:  510,  648,652,  702.  703,871, 

874,  876 

Mugil  curemt:  876 
Mugil  trlchodon:  564  ,  567 
Mullet:  855,  1062 
Mussel:  844 

Mustelus  califomlcus:  965 
Mya  arenaria:  361,  625 
Mya  verrucosa:  412 
Mylochellus  cauclnus:  922 
Myrianids  pinnlgera:  602 
Myriprlstls:  517 
Mysldium  graclle:  544  ,  545 


-  72  - 


Mvsis:  977 

Myatiilus  borealis:  602 
Mystidus  limbata:  602 
Mytilis  edulis:  247 

N 

Nannastacus  cinginculatus:  602 
Nassa  obsoleta:  551 
Nassarius  obsoleta:  794 
Nassula  ornatus:  962 
Natrix  sipedon:  296 
Needlefish:  842 
Ncmachilus  barbatula:  1168 

Neothunnus  macropterus:  245,  835,  841,  856,860, 
868,  961,  981,  1022,  1023,  1024,  1025 
Neptunus:  664,  665 
Nereis:  1005,  1126 
Nereis  irrorata.  602 
Nereis  limbata:  810 
Nereis  succinia:  603 
Nereis  vexillora:  246 
Nereis  Virens:  246 
Notemigonus  crysoleueas:  281a 
NOiudromas  monacha:  471 
Nototropis  schwammerdansi:  602 
Notropis:  180 

Notropis  bifrenatis:  620,  621,  623 
Notropis  cornutus:  281a,  717 
Notropis  cornutus  cornutus:  204 
Notropis  heterolepis:  204 
Notropis  spilopterus:  281a 
Notropis  straminen8:  281a 
Notropis  unibratilis:  281a 
Noturus  flavus:  281a 


O 

Obelia  borealis:  246 
Obelia  gcniculata:  246 
Octopus  variabilis:  681 
Olthona:  751 
Oithona  nan  a:  720 
Oligocottua  maculoaus:  1195 
Omaca  venuata:  681 
Ommaatraphus  aloanl  paciflcus:  681 
Oncorhynchua  kata:  1149 
Oncorhynchua  klautch:  466  ,  503  ,  597 
Oncorhynchua  maaua:  811,812 
Oncorhynchua  nerka:  462,  525,584,629,  674,  922, 
998,  1083 

Oncorhynchua  tahawytacha:  503  ,  506  ,  568  ,  599,921, 
995,1076,1090,1092,1153,1154 
Onoa  musteja:  195 
Onychodromua  grandls:  411 
Ophlccphalua  angua:  1040 
Ophiolhrlx  fragllla:  396 


Opliuira  albida:  396,  409,  412 

Opliuira  Iragilis:  412 

Ophuira  texturita:  396,  412 

Oplcagnathus  fasciatus:  648,  649,  656,  657 

Oryzias  latipes:  648,  935,  1040,  1143 

Osmerus  eperlanus:  195 

Ostracion  diaphenum:  681 

Ostracion  tuberculatum:  681 

Ostrea  virginica:  501,  512,  514, ,515,  523 

Otophidium  scrippai:  510 

Otophidium  taylori:  510,  516 

Oxyjalis  californica:  516 

Oxytricha  fallax:  356 

Oyster:  892,  902 

P 

Paelomon  nipponensis:  268 
Palaemon:  664,  665 
Palaemon  northropi:  544 
Palaemonetes  pugio:  876 
Palaemonctes  vulgaris:  300,  784 
Paleomonetes:  298 
Palometra  simillima:  516 
Pandalus  montaguL-  751 
Panot:  842 

Pnntodon  buchholzi:  1175 
Pantosteus  jordani:  922 
Panulirus  argus:  758 
Panulirus  interruptus:  502 
Paracalanus  parvus:  720,  751 
Paracentrotis  lividus:  805,  808 
Parachinus  microtuberculatus:  807 
Paralabrax  clathratus:  510,  516 
Paralabrax  nebulifer:  200,  510,  516 
Paralabrax  nigricans:  200 
Paraleptophlebia:  881,  888 
Paraleptophlebia  bicornuta:  907 
Paralichthys  callfornicus:  502 
Paralichthys  dentatus:  554  ,  700  ,  871 
Paramecium:  412,  962 
Paramecium  aurelia:  147,  445,  1 129 
Paramecium  burgariat  445 
Pnramccium  caudatum:  108,  197,  303,356,  408, 
411,  412,  445,  1160 

Paramecium  multlmlcronucleatum:  1159 
Paraphyrya  vetutua:  1195 
Parapontella  brevlcornia:  720 
Paraprlatlpoma  trlllneatum:  681 
Paraailurua  asotua:  1,  259,  345,  472,  813 
Parathunnua  mebachl:  868,  1025 
Parathunnua  aibl:  278,  835,  944,  981,  1022,  1023 
Parachinus  mlcrotamaculatua:  805 
Parexocoetua:  673 
Parophrya  vetulua:  330 
Parrotfish:  892,  1060,  1062 
Parypha:  309 

Pecten  Irradlcana:  856,  876,  877,  878 
Pelagia  noctlluca;  329 
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Pclecanus  californicus:  510 
Pellonia:  579 

Pelomyxa  illincisensis:  1105,  1106 
Peinphcris:  517 

Pempheris  japonicus:  647,  648,  658 

Pcmphris  macrolepidotus:  681 

Pcnaeus  car;, mote:  411 

Penneus  indicus:  664,  665 

Penacus  setiferus:  512,  514,  515,  856 

Pcnioculodes  longimanus:  602 

Pennaria  tiarella:  246 

Peracanthra  truncata:  709 

Perea:  960 

Perea  flavescens:  750 

Perea  fluviatilis:  195,  400,401,411,469,  470, 

609,  1103,  1175 
Perch:  89,  346 
Sand:  524 
Yellow:  209,  296 
Percina  maculata:  231a 
Percophthalmus  coel reuteri:  1175 
Perlodes  americana:  886 

Petromyzon  marinus:  94,  111,  253,  254,  255,310, 
459  ,  660  ,  704  ,  879  .  880 
Peudinium  cinctum:  411 
Phalacrocorox:  510 
Phalaropus:  510 
Phamerodon  atripes:  516 
Phanerodon  furiatua:  510,  516 
Phascolosoma  gouldii:  810 
Pliialidium  hemispherium:  720 
Philomedea  interpuncta:  602 
Pholia  guncllus:  960,  1058 

Phoxinus  laevis:  153,  195,393,412,409,  470,504, 
574,  626,  765,  1168,  1174,  1178,  1201,  1207, 
1212 

Phoxinus  phoxinus:  645,  785 
Phtisisa  marina:  602 
Phyllodore  macropapillosa:  602 
Phyllodore  rublginosa:  602 
Physa:  881 
Pickerel:  297 
Pike:  73,  798,  954 
Northern:  209 
Pikepereh:  209.  788 
Pilchard:  719 
PHodlctia  olivaria:  175 
Pllumnua:  412 

Plmelometopon  pulchrum:  510,  518 
Pimephalea  notatug:  281a,  716,  1193 
Piaa  tetraodon:  412 
Planarla;  556  ,  683  ,  886 
Planarla  doratocephala:  1 1 22 
Planarla  legubrla:  1081 
Planaria  maculata.-  216,  1081 
Planarla  nigra:  228 
Planorbarlua  mctldjenala:  909 
Plano rbla:  881 


Planoibis  corneus:  613,  909 
Platiehthys  stellatus:  330,  1195 
Platosus:  579 

Platynereis  dumerili:  602,  603,  769 

Platynereis  megalops:  603 

Plectroporus  leopardus:  1063 

Pleurobrachia  pileus:  720 

Pleurobranchia:  246 

Pleuronectes  flessus:  195 

Pleuronectes  platessa;  195,  960,  1058 

Pleuronexes  gammaroides:  602 

Plotosus  anguillaris:  648 

Plumulurida:  894 

Pneumatophorus  diego:  53  0,  580 

Pneuniatophorus  grey:  747 

Pneumatophorus  japonicus  diego:  516 

Podor  intermedius:  751 

Poecilobrycon  eques:  792 

Pollachus  virens:  510 

Polybostrichus:  602 

Polyeanthus  viridisceratus:  626 

Polychaetes:  910 

Polyodon:  175 

Polyophthalmus  pictus:  602 

Polyorchis  penicillata:  105 

Polvphcnnus  pediculus:  709 

Pomacanthus:  787 

Pomacentrus:  787 

Pomatomus  saltatrix:  856,  876 

Pomoxis  annularis:  164 

Pomoxis  nigromaculatus:  957 

Pomoxis  sparoides:  957 

Pontocrates  norwegicus:  602 

Porichthy3  myriasten  510,  516 

Porichthys  notalus:  510,  516 

Portunus  holsatus:  411 

Potamobuis  leptodactylus:  411,  412 

Praeunug  flexuosus:  602 

Priacanthus  hamrus:  681 

Prlonace  glauca:  278 

Prionosplo  clrrifera:  602 

Prionospio  melmgrenl:  602 

Prtonotua:  787 

Prionotua  tribulua:  554 

Pristipomoidea  aleboldlfc  279 

I’rochilodua  plateraia:  838 

Progopium  wllliamaonl:  134,  922,  995,  1059 

Protocol:  336 

Paeudemya  elegana:  575 

Pseudocalanua  elongatua:  720 

Pscudocentrotua  depreaaua:  972 

Pseudocrcma  ionglcome;  602 

Pacudopcnem  maculatua:  567 

Pterocirrua  macroceroa;  602 

Ptcrophyllum  elmechlb  792 

Plychorhcilm  oregonenala:  922  ,  995 

Pugrosomua  major:  681 

Pungitius  pungitlua:  180 


* 


Pyrocypris:  081 
Pyrrhulina  rachoviana:  1108 

R 

Radix:  1091 

Radix  japonica:  993,  1087,  1144 
Rana:  13S 

Rana  catesbiana:  1095 

Rana  emulenta:  41  i 

Rana  esculata:  412,  1027 

Rana  fusca:  1027 

Rana  pipiena:  914,  1095 

Rana  sylvatica:  1121 

Rana  temporaria:  218,  220,  1102,  1103 

Ranatra:  298 

Ranatra  funa:  631 

Ranatra  linearis:  412,  468 

Rastralligen  517 

Rhacochilus  toxotes:  510,  516 

Rhinichthys:  283 

Rliinobatus  productus:  502 

Rhodeus  amarus:  114,  412,  469,  470,771,1168, 
1177 

Rhynchocymba  nystromb  1040 
Richardsonius  baltcatus:  887,  888,  907,  995 
Richardsoniua  balteatua  balteatus:  922 
Roach;  346 

Roccu8  americana:  524 
Roccus  gaxatllla:  501 ,  524 
Roncador  stearnai:  502  ,  510 
Rotifers:  962.  1161 
Rudamis  ercodea:  651 
Rudoriu8  ercodea:  647 

S 

Sagitta:  949,  977 

Sagitta  bipunctata:  720 

Sagitta  elegana:  751 

Saite:  539 

Salamander:  114 

Salmo  clarkl:  568  ,  764 

Sal  mo  farlo:  114,  135,  412,  1163,  1174 

Salmo  font  Inal  la:  220 

Salmo  gairdneri:  936  ,  993,  1114,  1155,  1156,  ll'.S 
Salmo  galrdneri  irldeua:  212,  216,  314.  456,  47S, 
506 

Salmo  gairdneri  kamloopa:  568  ,  755 

Salmo  gairdneri  rlchardaon:  1113 

Salmo  trldicua:  812,  1103,  1183 

Salmo  Irldeua  lhaata:  229 

Salmo  locuatrla:  390,  393,  412.  1103 

Salmo  aalar:  180  ,  283  ,  963,  1163 

Salmo  aalvellnua:  618 

Salmo  trutta:  286.  425,  489,  506,  634 

Salmon:  4,  5.6.  11,  13.  14,  34.  51.  57.64.  66.  75. 

83,  84,  87,  134,  145,  146,  170,  284.  340,  339. 
370,  379,  387,  588,  592,  605,  748.  773 


Salmon  front'd. ): 

Atlantic:  335 

Blueback:  999 

Chinook:  76,  315,  905,  994,  996,  997,  998, 
1000,  1001, 1154,  1157 

Sockeye:  486 
Salpa:  949,  977 
Salus:  577 

Snlvelinus  fontinalis:  180,212,229,  283,  425,  586, 
624,  635,  757,  916 
Sand  lance:  392 
Sand  perch:  507 
Sapole  taenura:  649 
Sarda  chilensis:  681 
Sardanella  macropthalmus:  564 
Sardine:  5,  60,  184,  536,  580,  585,  701,  732,  791 
Sardinella  macropthalma:  564,  567 
Sardinius  erytrophtalmus:  469,470 
Sardinops  caerulea:  185,  510,  516,  678 
Sargus  vulgaris:  380 
Saurida:  787 
Saury:  760 

ScaphobberiB  mucronata  Var.  cornuta:  709 

Scardinius  erythrophthalmus;  852,  1168 

Scarus  croicensls:  564 

Schilbeodea:  175 

Schizotricha  tenella:  246 

Sciaena  saturna:  510 

Scolopals:  517 

Scolopsis  nagasakiensls:  681 

Scomber  Japonicua:  643,  937 

Scomber  scomber:  723,  743 

Scomber  scombrus:  1197 

Scomber  scombrus  japonicua:  681 

Scomber  scombrus  tapeinocephalua:  681 

Scomber  tapeinocephalua:  275 

Scomberomorug  niphonicus:  648,  649 

Scombropa  boopa:  681 

Scopelua  canlnltnug:  723 

Scorpaena  guttata:  502 

Scorpaena  porcua:  380 

Scorpoenichthys  marmoratua:  502 

Sculpin:  366 

Scylla:  664  ,  665 

Scylllum  canicula:  363,  364,  365 
Scylllum  catutera:  380 
Sea  urchin;  1135 
Se  baa  tea  dalll:  516 
Scbaalea  aerrlcepa:  516 
Sebastians  marmoratua:  681 
Scbaatodea  at rov Irena:  516 
Scbaatodea  aurtculatua:  516 
Scbaatodea  caurlnut:  330,  1195 
Scbaatodea  chloroatlctua:  510,  516 
Scbaatodea  conalollatua:  516 
Scbaatodea  olongatua:  510,  516 
Scbaatodea  eo«:  516 
Scbaatodea  flavldua;  510 
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Sebastodes  goodoh  510 
Sebastodes  hopkinsi:  516 
Sebastodes  inelanops:  503 
Sebastodes  miniatus:  510 
Sebastodes  mystinus:  503,  511 
Sebastodes  ovalis:  51S 
Sebastodes  paucispinis:  510,  516 
Sebastodes  rastrelliger:  510 
Sebastodes  rosaceus;  516 
Sebastodes  rubrivinctus:  510,  516 
Sebastodes  semicinctus:  516 
Sebastodes  serranoldes:  516 
Sebastodes  umbrosus:  516 
Sebastodes  vexillaris:  516 
Selene  vomer:  554 

Semotilus  atromaculatus:  180,204,  231,281a, 
717,  1184 

Semotilus  corporalis:  231 ,  448 
Sepia  officinalis:  723 
Seriphus  politus:  510 
Serpula:  298 
Shad:  507 

Gizzard:  507,  954 
Hickory:  507 

Shark:  126,  273,  855,  1170 
Shcatfish:  89 
Shiner:  184 
Sida  crystallina:  709 
Sil4  530 

Silurus  glanis:  195,  1177 

Silverside:  507 

Simanchelys  parasiticus:  693 

Simocephalus  serrulatus:  552 

Simocephalus  vetulus;  552 

Siphonophora:  977 

Slrella  armata:  602 

Sirella  clausi:  602 

Slrella  Jaltensls:  602 

Slrella  uataali:  681 

Smelt:  184,  736 

Snail;  713,  793,  794,  796 

Snapper:  842,  1060 

Solaatcr  pappoaua:  396,  409,  412 

Soli*  723 

Soliodon  walbuhml:  681 

Sparaaoma  radians:  564 

Spa  rut  arlea:  451 

Spa  rut  nevinhonta:  451 

Spathldlum  apathula:  lift 

Spberoldet:  349,  797 

Sphere  Idea  {agonica:  857 

Spheroldet  nlphoblet:  656  ,  657  ,  658,  1049 

Spheroidet  rubipat:  647  ,  650  ,  652 

Sphoerachtnua  grxnu'a’it:  805.  807 

Sphoeroidea  i permit:  681 

Sphocroidci  apadicaua:  881 

Sphooroldci  apenglerl:  787 

Sphocroidct  vertnicularia:  681 


Spline nisyllus  bulhosa:  6<>2 
Spline rosyllus  liystrcx:  602 
Sphyraena  nrgentea:  510 
Sphyraena  barracuda:  567 
Sphyraena  japonic  a:  648,  656,  681 
Sphyraena  picuda:  1023 
Spirostomum:  485 

Spirostomum  ambigium:  334,  356,  445 
Spirostomum  teres:  445 
Spissula  solidissima:  1065 
Sponge:  888 

Spongiila  lacustris:  886,  907 
Spot:  507 
Sprat:  539,  719 
Squalus  acanthias:  344 
Squalus  ccphalus;  469,  1168 
Squalus  leuciscus:  822 
Squalus  sucklii:  330,  1195 
Squid:  579 
Squilla  mantis:  412 
Squirrelfish:  842,  892,  1062 
Stagnicola:  886,  888 
Stagnicola  nuttalun:  907 
Staurocephalus:  602 
Stentor:  197,  412 
Stentor  caerulcus:  356,  683 
Stentor  polymorphus:  334,  411,  445 
Stephanolepis  cirrhlfer:  648 
Stephos  fultoni;  720 
Stereoleopis  gigas:  510 
Stichopus  tremulua:  344 
Stickleback:  89  ,  328  ,  803,  1169 
Stolephorua:  664,  665 
Stolephorus  Japonicua:  681 
Stomotoca  atic*  246 
Striped  bass:  507 

Strongilocentrolus  droebodienaia:  960 
Strongylocentrotua  levena:  397 
Strongylocentrotua  lividua:  412,  1086 
Strongylocentrotua  purcherrlnua:  972 
St  rongylura  ardeola:  787 
Strongylura  no  tat*  564  ,  567 
Strongylura  raphidom*  787 
Sturgeon:  854  ,  939  ,  995,  1033 
Stylonchta:  411 
Stylonchta  mytllua:  445 
Sucker  -  Buffalo:  954 

Common:  204  ,  388  ,  917  ,  956 
Rcdhorae:  954 
Sunfiah:  209,  954 
Surgeonfiah:  642,  655,  692.  1062 
Swordfiah:  91,  92 
Syllla  arnica:  902 
Syllia  prolifer*  602 
Syllla  apongtcola:  602 
Symphurua  plagiut*  554 
Synaphobranchit  plnniatua:  663 
Sjfflgwalhua  caltforniegata:  510,  511 
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Syngnathus  fioridae:  554 
Syngnathus  jouisianae:  554 
Synodus:  737 
Synodus  foe  tans:  554 
Sy nodus  synodus:  564,  567 

T 

Tnenuira:  517 
Talitrus  saltator:  824,  825 
Tanichthys:  1019 
Tautoga  on  it  is:  554 
Temora  longicornls;  720 
Tenagomysis  orientalis:  681 
Tench:  89 
Tetrahymena:  962 
Tetrapterus  angustirostris:  1023 
Tetrapterus  mitsukurii:  1025 
Teuthis  fasceneng:  681 
Thais:  1091 

Thalassoma  bifasciatum;  564  ,  567 

Thayeria  boehlkeU  792 

Therapon  oxyrhynchus:  681 

Thunnus  orientalis:  275,  937,  1025 

Thym  alius  thymallua:  228 

Thym  alius  vulgaris:  220 

Tigropus  califomicus:  874 

Tilapia  galilea;  353 

Tilapia  macrocephala:  564 

Tilapia  tnossambica:  841,856,860,861,  862,  863 

Tilapia  zUlfc  353 

Tinea  tinea:  195 

Tinea  vulgaris:  114,  173,  380,  609,  1137 
Toad:  301,  302 
Eggs:  1078 

TcTiopterus  helgolandica;  720- 

Trachurus  crumenophthalmus:  681 

Trachurus  japonicus:  638,  640,  643,  648,  819,  937 

Trachurus  symmetrlcus:  510,  516,  580 

Trachurus  trachurus:  647 ,  681 

Trachyphyllia:  578 

Trlchiurus  haumeal:  681 

Tridaena  crocera:  855 

Triggerfish:  1062 

Trinectea  maculatus:  554 

Tripneustes  esculents:  805 

Tristramella  simonis:  353 

Trltseta  gibbosa:  602 

Triton  vulgar  la:  135 

Triturus  irrldescens:  1171 

Trout:  66,  89,  99,  119,  170,  194,  228,  285,  287,379, 
385,  387,  478,  605,  773,  817,  917 
Brook:  204,  205,  366,  367,  434,  436,  448,  527, 
716,  966,  970 

Brown:  207  ,  208,  211,  328  ,  366  ,  367,  716 
Embryos:  405 
Gray:  507 

Rainbow:  366,  367,  454,  716,  798,  915,  1000, 
1029,  1158 


Trout  (cont'd.): 

Spotted:  507 
Stcelhead:  75,  905 
Trutta  fario:  220,  618 
Trutta  iridea:  195 
Trutta  lacustris:  618 
Trutta  salan  220 
Trypanosyilus:  602 
Tubifex  tubifex:  1148 

Tuna:  34,  38,  40,  45,  46,47,  48,  62,  72,  156,  331, 
427,  460,  838,  841, 842,  931,  945,  977,  979,1209 
Skipjack:  331,  834,  946,  1042,  1071 
Yellowfin:  80,  325,  326 
Tursiops  truncatus:  1183 
Tylosurus:  517 
Tylosurus  annstornella:  681 

U 

Uca  pugnax.  632 

Umbra  krameri:  1175 

Umbra  limi:  627,  717,  750,  783,  1211 

Umbra  pygmaea:  626 

Umbrina  roncadon  510 

Uodeuchaeta  major:  720 

Upogebia:  751 

Uranonopus  scaber:  380 

Urolophus  hallerl:  502 

Urothoe  elegans:  602 

Urothoe  marina:  602 

V 

VaricorhlnuB  damascius:  353 
Vaumthompsonla  cristata:  602 
Venus  mercenaria:  856,  878,  1016 
Viciquerria  lucetla:  516 
Volvox:  106  ,  412  ,  458  ,  670 
Volvox  globaton  683 
Volvox  minor:  683 
Vorticella:  197 

Vorticella  campanulata:  411,412 
Vnrtirella  nubulifera:  334 

W 

Whale:  28,50,  144,280,292,308,  424 
Whiting:  539 

Wrasse:  842,  855,  892,  1062 
X 

Xonopals  Wvla;  80S 
Xlphlas  gladius;  1025 
Xiphophorus  hellerl:  626,  1147 

Z 

Zacco  platypus:  646 
Zalemblua  rosaccus:  510,  516 
Zapteryx  exasperate:  965 
7,oarcea  viviparous:  195 
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